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THE INTERNATIONAL ITNION AGAINST TUBERCULOSIS^ 
KENDALL EMERSON* 

Control of epidemic diseases has been a matter of international concern for 
centuries. Quarantine was and still is the official protective measure emplo 3 *ed. 
■\rMuIe not perfect, it plaj's a large part in circumscribing sporadic outbreaks of 
the more virulent infections. Prior to the recent war the Public Health Dmsion 
of the League of Nations at Geneva maintained a statistical bureau which re- 
^feb^ed daily cables from stations throughout the world, reporting all cases of 
diseases such as cholera, j’^ellow fever, plague, tj-phus and tlie like. This enabled 
.the; quarantine princi^e to roach a high level of cfficiencj*. 

' .Tuberculosis, the most vidc-spread of communicable diseases, has profited 
little from the application of this principle and that only in ver}’ recent j-e.ars. 
T\ [lotion of the tuberculous is still but mildl 3 ^ impeded b 3 ’ national regulations 
sd- international agreements. Tlic reasons for this contrast between tuberculosis 
'y.fil the more swiftl 3 ' lethal pestilences need not detain us. Sir Robert Philip’s 
;}ii;';jhing that control of tuberculosis is-a rcsponsibilit 3 ' of the people summarizes 
t -^'situation. Cholera and 3 "ellow fever dramatize themselves and lead to 
I'^lmt popular demand for governmental action. Not so with the insidious 
fv:-;'.ck of the Mycohadcrium luhcrculosis. -Here health education must be 
jr vi. ked, based on interchange of world experience and research. 

V ir; the “Nineties” German 3 ' recognized this need. The Central Intcniational 
ThVhau for the Prevention of Consumption was organized in Berlin. Tliis was 
the foreninncr of the present international Union, although the latter was 
organized de novo after the first world war, subsequent to a refusal on the part 
of Englan^, France and TIihU.S.-A. to continue their memberships in (hat organ- 
ization, which then passed out of existence. It is not unfair to state, however, 
that this original organization with its biennial international conferences had 
demonstrated the value of such an agenc 3 '. ^ 

Prcliminaiy discussions looking toward the development of an International 
Union against Tuberculosis arose during a meeting of the National Association 
for the Prevention of Tuberculosis in London in the autumn of 1019. Our 
delegates to that meeting were Dr. Charlc.s J. Hatfield, Dr. Djudd R. Iwman and 
Dr. William Charles White, .while Dr. Leon Bernard and Dr. Edouard Risl 
represented Fmnce. Subsequent conferences with Sir Robert Philip and \nth 
, Ivl. L6on Bourgeois, who had been Chainnan of the extinct Intcrnation.al Con- 
ii'u-uo'! on Tuberculosis, led to an agreement that Mr. Bourgeois .‘^hould 

invitation^ to the national tuljcrculosi.s associations of England, 1‘ranre, 
U ’ly, s,nd the United States to appoint delegates to .an organization mc-Hing in 
T:\ri' in 1020. 

meeting look place, the L;niled States being rep.’TscntC'.l 1)3* .a number of 

* b.t innt;inp Director, National Tutn'roulosis Ar-?ociatif>n, ITW Brosihvay, Nc-.r York 15, 
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from active fighting. It is well knoivn, however, that in areas occupied by the 
Germans organized public health work languished pitiably. Tuberculosis 
sanatoria W'ere looted, destroyed or used for other purposes. Patients were 
discharged with little prmdsion made for their care. In many cases they were 
put to work. New foci of infection were thus spread through many regions with 
cynical disregard of patient or community welfare. 

After the cessation of hostilities in 1945 immediate interest arose as to the 
future status of the International Union. Tire chaos in Europe, difficulties in 
the matter of transportation and even communication delayed action for more 
than a j^ear. Furthermore, organization of the United Nations presented a new 
relationship which required careful thought. It seemed wise to await the result 
of plans for the World Health Organization which were taking shape under Sec- 
tion IX, Economic and Social Welfare of the United Nations Charter. Tliis was 
a sound decision since relations have been established vith tlie Interim Com- 
mittee, under I)r. Chisholm’s direction, of most satisfactory promise. 

Finally on November 7, 194G, the Executive Committee of the International 
Union met at its Paris office, 06 Blvd. Saint hlichel, at the call of the Secretary 
General. Representatives were present from Poland, Norway, Belgium, 
Portugal, England, France and the United States. Tire last elected President 
of the Union, Dr. Lopo dc Can'alho of Portugal, presided. The Sccretarj* 
General reported on the difficulties under which the Union had maintained its 
office during the five years of German occupation. Income from con.stituent 
members was wholly lacking. Tlic French Government had made a generous 
contribution which enabled the continuance of a skeleton staff on reduced salaries. 
All publication and outside communication was impossible. No material damage 
had been suffered in the office. Dr. Bezangon then introduced the non-members 
of the Committee who had been in\dted to attend, among tlicm Dr. Pari.cot, 
liaison officer appointed by Dr. Chisholm, General Sccretaiy of the World Health 
Organization’s Interim Committee. 

Dr. de Carvalho welcomed the group and spoke of the persisting need of .such 
an agency ns the Union under existing world health conditions. He also con- 
firmed a rumor that the Germans had proceeded with the meeting of the Union 
called for September, 1939, that with only Axis representatives present 
new officers had been elected and the Union taken over by the Germans. He 
told of a visit to Portugal made by a rcpre.scntative of this rump organization 
who c.alled upon him and attempted to gain his approval of the action taken in 
Berlin. Dr. dc Carrralho flatly refused, stating that he himself would remain in 
office until hi.s successor was duly elected by a body truly representative of the 
Union. 

Before discussing future plans the United States delegate on the Executive 
Committee begged leave to introduce the folloning resolution for the conpi<Jcra* 
lion of the members: 

"On behalf of the International Union against Tuherculoris, tl’.e Executive 

Committee in fonn.al session at the Headquarters of the Union, GG Bouk v.nrd 

St-Michcl, Paris, November 7, I94G, re.^pcrtfully pre^sents the followitig resolu- 
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Finally, the Executive Fccrctarj' was asked to resume correspondence as soon 
ns i)os?ible with all states adherent, to the Union reporting the meeting of the 
Fececutive Committee and inviting participation on the part of old members 
in the forthcoming meeting of' the Council. 

A pleasant interlude iti the tlay’s work was a most agreeable luncheon for the 
Committee Members and piests at the Ccrclc Ivtrrollifc provided by Dr. 
Ber.anfon. The club occupies one of the most charming residences on the 
Fanhowo S!. Honorf with gardens running down toward the Champs fllysks 
and is doubtless familiar to many who may read this account. A number of 
distingui.‘:hed French physiciaius were asked to join us, among them Drs. Poix, 
Guerin, Edouard Fist and Etienne Bernard. Kecdlc.ss to remark, the food was 
in the French manner of perfection and the wines of Choicest vintage. 

ITc future of the International Union against Tuberculosis under the new 
political organisation of the world will present a number of puzdhig problems. The 
Interim Commission of the World Health Organization h.as indicated its interest 
in a strong inteniational vohintarj' a.s.cociation and c.vpresscd its belief that such 
a non-oflicial agency can be of assistance in a collaborative relationship. Tliis 
should mean the inclusion, ns nearly as possible, of all countries in the member- 
ship of the Union. 

From the binctionnl point of view it would appear that regional groups might 
well be establishcKi along the lines sugge.stcd by the Interim Commission. This 
would require cxi)anHion of the organizational and administrative responsibilities 
of the central office and would necessitate more liberal financing than in the past. 

,>\gnin the character of the biennial coixfcrcnccs should receive most careful 
consideration, having in mind csi)ccia!ly .social and economic ns well as scientific 
factors which influence the control of tuberculosis. Such questions vill come up 
for consideration at the time of the forthcoming Council meeting and much 
prcliminarj- thought should be put into the phmningiof this meeting and prep- 
aration of agenda covering cs.scntial point.s for discussion. 
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TABLE. 2 

Dislrihution of prhicipal forms of therapy for all patients discharged from the North Carolina 
Sanatoritm loith reinfection pxtbuonary tuberculosis from Jxdyl, 1937 to Julyl, 1946, 
phis those resident on July 1, 1946 


(Prison Division patients are not included) 
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Note: Tlio first discharge of a pafienf -n-lio had taken pneumoperitoneum ivas 4-11-39 
at the Colored Division, and 7-2S-40 at the White Division. 
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On the white sendee the results were consistent and roiighl 3 '’ the same whether 
pneumoperitoneum was combined wdth other collapse measures or not, the 
average being 57 per cent “satisfactoiy.” 

TABLE 4 


Results of pncumoperitotieum therapy at the North Carolina Sariatorinni 1937-46, and East- 
ern North Carolina Sanatorium 1943-46, -used alone and in combination with diaphrag- 
matic paralysis and pneumothorax, subdivided into white (iP) and eolored (C) patients 
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* A phrenic operation had been done prior to pneumoperitoneum, but eitlier the status 
of diaphragmatic paralysis at this time was not clearly stated in the record, or there had 
been only a partial resumption of function of a previously paralyzed diaphragm. 

** A number of these cases had had previous diaphragmatic paralyses, but function 
had been regained prior to or about coincident with the institution of pneumoperitoneum 
therapy. 

On the colored service results were definitely poorer, being 37 per cent “sat- 
isfactoiy” of the total, and less consistent in that pneumoperitoneum alone was 
less effective than when combined with diaphragmatic paralysis. 

It should be pointed out that no attempt was made to evaluate the relative 
effect of diaphragmatic paralysis and pneumoperitoneum when both were used; 
if pneumoperitoneum was used for more than three months, the case was in- 
cluded in this series. The series was not controlled bj" a preliminaiy period of 
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:no 

5 >i!!v; •,'ii>‘n:',5i»j»<'nt<<iti u!u. l''<> (<•« fn<in wliirh Inntlcinpi !<• <i<'nv(’ !tny 
liaS.n, 

TiuMiutv.tiop. i-f {n .iltii' iil ill ii5vj*:tni!iitii f»>rrlu“'t MMU'‘iy 'vln-ii 

v,i‘r\' siU!;si!i>>! •aa'- Utiin IS (o ur<4;*. or nii jivcr.iy.r of 7!i.l woolen. 
!'olUo\-!!p o;i oil (iri pa’.ioiil- *'p!vpajT'i| for olio'.t Mirfeoty” yioMoii 

tti» tvMiU-: \\o;o (lniii;: wi-ll otul .-piituui-noKasiv o oiio moiitli to 

fo-u vi at--. .'iv< roito t\\( lity iioiiithr. »{»< !' .-nuj'-ty ; ono i- now doint; ono your 
afti-r tvvi-iiOi nf :i t >.Vn -;o.t:o l!»*!;ir4tp1a-ty ; lo ‘aoto -till .•']iilHmi-|t(>sitivo lull 
;ipp.it! Jit IV Jinpi' o, la! t o <i ?o f oiit Sit-u iiimit !i- aftor - iirni'ty ; o dii’il diiriiitt or .-oou 
-oua ry ilO ju t r< !if <ipi‘r.itivc niottality o, '2 :no now it -piitilory oiipplos 
!< --ilt’.;<‘!v‘ ; ‘J li.'id n-.soijv atinii «il di;<‘;i‘'' o!n‘ ainl tlina- and oiu'dialf yo.ar.n 
••iftcr .-nirti iv; ux iidornir.tiun i- livailal*!*- nii -1 afior .-tiooi --fill oomplotion of 
-ury,t r>‘; ono mtinlon-d at homo v-liilo av.iiiiiin: .■■tiryory; lit aro ntill iiuailinu 
Muta ry in tho ho:]!;t,!d, 

r,h\in of till .o -nryio.d patiiiit- t<ri)N«d oMnipIiiiitd pnoiiiil"tioly,-is uitli 
p.iohini; of na 'hyl jnothu' tylati- iliu ito j -pla n--, an in 5 a‘nion> and apparontly 
-Oi l r-.-fiil .il of all old r.pptoaoh t*t tlio oo!!ap-o prolih ni hy Wil-oli aiai 
llakor ’S'.'!. 1 *!io lio.ith 0 ''ciinv«i in llii- uioup. 

dlii- follovi int*. « oinplioatioiiN of pnoninopoiisonoiitn, iirial to troat piiinionary 
InKaviilod-, liavc l--on n port'il in tho lilomtun-. Mo-t ariiolo- roporl noroiin 

I'll., !:•, •I'!')’’? t'fl ' i."', ji'rj. /it r.'.r f 1 futijffij: lilli) il.'iloil 

S -!• 15 oji 1 ! Vi‘, . 1 1 i-.-if i-M V. Iiin- !ts:i!i‘, l•ilt^!litll’ll t '.‘>1 II w illi fnt liilvnari'il, ( ', <li-iiji-i' ; 
'.5 '.i t<- i- l.' nvy rri'-iiii.i) nii'i r'lai'- «■ avii.il itia 4»a iIh’ 1< fi. pit)-, lioavy .•iriivo itivnlvoiiioiii mi 
liio Spima)! pn'iisvi' mi niii at. I>i fi piii umnilmr.iv Ho- nlirtinlmioil !-2 n-II 

ata-j ti " -piiaiaooi.'.i'i” pill inmtihoT.iv. l.* (i phronir rni-h ft- 10 11. 

I'lo !h, .■fpj'i'i lir.hi ; film it.iioil s- V. j 1 uti i;, \V' flimi.- atiah rlcnrinu mi Imili Hiiir.- 
Ti'.ii-r pr:' iiaioj-i tiimji iitii v.,'!- -i,irl>-ii l-P.o i.J. ttiii t piiliim ,»iill po-ilivf anil li'ft apiral 
ravi'.y .-liH «i;>"a. 

la;, li-, J.(i i I'llia <lai< li .T -I- ir. nii f, W. lala-ii jii-l prior to iliiirliarr'' frmii 

• .-.t'.aioriiiiii -litr.Mf raii riiiili of lirhl-rili ixvo.(iav;o ilioraoopla-iy rmnph'ioil U ■■5f!l~l.'i. 
l*r.' U;mii« iilo!!i tiii] ua> alt.iniloiiml I- ;yj- f.'i jii-l prior O' ii)M-ralimi. h'.iplil iii'nalivo riitii- 
iiim rout oiiir.viimi- iiiiuo a- l.'i- o’!, lit July, Ifllfi !i" wa-' wnrlaiir' four limioi [wr day, ‘J 
rpuoitii foarciiiraiion- ttoro lu-Kalivi', Im wav ft-i-liiin woll and li“iimiM woro Mahlo hy rmiliiio 
po’-li'ro-aiili-rjoT and Huoliy nviilci'iioiirain-. 

l‘l»;. . 11 , ((Viilrr* riphl ,) /'rii-vmo/trrrfom ma ;>tirirtiiof/ior<ix.* I'illii dalod 3-l!(l-I2 

mi M. K.. n 2‘' -yi'ar.o!d whilo fcin.'do. roadliliHo'l.'l-2l- 12 willi far advanre-d, ('. dinoa-c wilii 
liilaloral o,\loii. iv(i iiivolvi inr'nt and vpiiltliii po-ilivc mi rlirccl aiiicar. .‘-lio had liad a riuht 
jihomir rril-h l2-27~:i'.i: diaphtaKUialii- ftiiirtiiui had iiovor Imtii fully rogaiiiod. 

I'l':. .'ih. il/oivor lift.) film dalod mi M. K. -hmv.s raliafiiolory loft, piioti- 

inolhorav v.hioh had hoon iii-lilutod •l-(»-12, hut disoa-i* in now wor.-o on riuhl. Spiitiini 
rtill po-ilivc on diroct nii'-ar. Itiirlit piioiiiiiolliorav fiiih'd .">-2-1:1. 

I'l o. . 10 . (I,ow(‘r rirht .1 film datcil I-2.'{-l l mi.M. 1\. .■'how.n cfTiiol of piioiiniopcrilmiciini 
whicdi was .«!arloil .i-l-l-I.'i; rpuliiiii omivorlod T-T-fl with uri'al ndiof of coiiiih and o\- 
p(‘oloratii)ii;dis(diar(;i'd In pari -time duly ii.s nurse in nanatorium ll-I-l.'i; left ptieiiiiiolhorax' 
slopjieil .lamiary. I'lIO; iineumoiK‘ritoneuiii h'lojiped heeall.-e of febrile reaelion.s 

after refills. Sputum had been persistently nenative on many eoneentralimis; then heeanie 
po.silivc mi 2 oeea.sion.s without ehanne in Hlable apjieiiraliee of roenttteiionraiiis and without 
untoward symjitoms. Sputum now neniilive after modilied hed-rest for one mouth. 
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P3^enia bgp^^’ ®'>Papse stij; ^"®a”ioPiorav^ caWt,-e^f^'{'’'’advanced^^'“.‘^‘'*fe(i 
"‘^Pi'-ations in “PPer Jobe • 
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fjoPsm (72 ® ^Pe to pneumon atej "p // ^^^Sravathn 

(62j; 

'»Tn- ■ can? 4 d,,„ * 

J^'^-nn, Pe?’ d*" of f.^t^, . ® ^^^^^^^'niiiied (48) ^ 

A. uj-l^- ^ocheandj 

®"«'«onds, ; 


t Sputa are twenty-four to seventy-two-hour concentrations. 
* Number of sputa not known in these. 
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cases. Cadwalader emphasized in his cases of Pott’s disease that necrosis of the 
spinal cord may result from the vasculai- obstruction that may accompany a 
tuberculous reaction. 

Harbitz (1) observed a woman, aged 25 years, who first complained of coryza, 
cough, fever, headache and pain in the back. A little later the neck became 
stiff and it became more and more difficult for her to turn in bed, her legs be- 
coming paretic. The abdominal reflexes below the umbilicus disappeared and 
there was some hyperestliesia in the lower extremities. The fever continued, the 
lower extremities became completely pai-alyzed and irregular contractions ap- 
peared m the right arm and right half of the face. A lumbar pimctme showed 
1,100 cells per cubic millimeter, a majority of which ivere lymphocytes. The 
patient died one month after the onset of the symptoms. There was a diffuse 
meningomyelitis involving the whole cord. Harbitz said, “there may be doubt 
as to whether the s 5 Tnptoms depended on the changes in the cord itself or in the 
nerv'e roots and spinal ganglions; but it seems reasonable to assume that the 
changes in the membrane and the roots therein were the most important at the 
time as the changes in the cord itself, and vith the marked edema, must have 
resulted in great fvmctional disturbances. The edema may have been caused 
partly as the result of the inflammatory' changes in the veins and resulting stasis, 
but it may also have been produced by tojdc action from the great number of 
tubercles in the membranes.” 

Keschner and Da^dson (6) reported a case of a woman, aged 30 years, who 
developed lancinating pains in the right tliigh and weakness in the right lower 
extremity. Neurological examination showed wealmess of the left upper and 
right lower extremities which was most marked in the extensions of the foot. 
The deep reflexes were hyperactive, more so in the right lower extremity. There 
was a right Babinski sign. Sensory' examination revealed hyperesthesia, hj'p- 
aJgesia and hypothermesthesia below the fourth dorsal dermatome, e.xcept in the 
perianal region in which sensation was normal. The spinal fluid contained 7 
cells per cubic millimeter and a total protein of 41.5 mg. per cent. She had 
extensive pulmonary' tuberculosis. Death occurred approximately one year 
follovdng the development of pains in the thigh. The spinal cord showed ex- 
tenave necrosis between the first and sixth thoracic segments. There was an 
accumulation of an inflammatory exudate in the subarachnoid space about the 
cord. The blood vessels of the meninges were thickened and their walls were 
infiiltrated by inflammatory cells. The lumina of some of the vessels -were ob- 
structed. Keschner and Dai'ison (6) said, “the spinal cord was subjected to 
two types of changes: ( 1 ) perivascular infiltrations, thickened adventitial coats 
and compression of the vessels and cord by the abscess, leading to vascular ob- 
struction ; ( 2 ) a direct invasion of the spinal cord at its margins by the inflam- 
matory process. The latter process was less extensive than the former.” 

Recently 2 cases of generalized tuberculosis with extensive necrosis of the 
spinal cord were studied in this laboratory. The significant clinical and path- 
ological findings are as follows: 
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2A). An occasional giant cell was present. In the thoracic portion the dura mater was 
the site of a tuberculous re.action characterized by a localized area of caseation and epi- 
thelioid and giant cells. It is suggested that this may have been the site of an extradural 
abscess which extended inward to involve the cord. The nerve roots within the sub- 
araclmoid space were surrounded by the exudate and some were infiltrated with mono- 
nuclear cells (figure 2B). Groups of the nerve fibres were degenerated in many of these 
nerves (figure 3B). The wall of essentially evciy blood vessel was infiltrated with this 
exudate and tlieir lumina were occluded by recent thrombi (figure 3A). 

The meninges covering the brain exhibited changes similar to those about the spinal 
cord. Acid-fast bacilli were cultured from the spinal fluid. 



Fig. 1. A portion of the periphery of the spinal cord showing the extensive degeneration 
of the ni 3 'elin sheatlis. A similar foc.al degeneration frequently occurred within the sub- 
stance of the cord. Formol-tliionin, mj'elin sheath stain. 

Case 2: The patient was a colored male, 23 j’^eare of age, who said he had been in good 
health until three weeks before admission to the hospital. He was picking cotton when he 
suddenl3' became weak, developed a headache and had a severe pain in the epigastric 
region which radiated around to the back. He remained in bed following the onset of 
his illness. The headache pereisted and there were attacks of nausea and vomiting. The 
patient thought lie l)ad fever. Approximatel3' ten da3's following onset the patient no- 
ticed that he was unable to move his legs and that there was pain “under his knees and in 
the hips” when liis lower extremities were moved. Two da3"S before admission he was 
unable to void and the following da5’ was catheterized. 

On admission, five da3"s preceding the time of death, the temperature was 103° F.; 
pulse 112; respiration 24; the S3'stolic blood pressure was 120 and the diastolic was SO mm 
of mercury. He was acutely ill but cooperated satisfactorily during the examination. 
His weight was 130 pounds; this was 26 pounds less than his normal weight. There was 
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mg. per cent. Cultures were negative. The serological reactions were negative on both 
the blood and the spinal fluid. 

The patient graduallj’^ became lethargic, then semicomatose and died five days follow- 
ing admission to the hospital. 

Necropsy findings: The postmortem examination was made forty-eight houm folloudng 
death. The bodj' was that of a well develojied and fairly well nourished jmung colored 
adult male. The serous ca^^ties were free of fluid; however, there were extensive fibrous 
adhesions binding both lungs to the parietal pleura. The lungs were congested, especiallj’’ 
in the posterior half. Small tubercles were present in the lower right lobe and on the 
pleural surface of this lung. No cavities were present. Several small tubercles were 
present in the spleen and liver. Microscopically more tubercles were found in the lungs 



Fig. 3. A: The lumen of essentially every vessel about this spinal cord was occluded by 
recent thrombi. Sometimes the walls of those vessels were infiltrated bj'- the inflammatory 
reaction. Tliis shows one of the occluded vessels. Hematoxylin-eosin stain. 

B : Extensive degeneration of the myelin sheaths was present in many of the spinal nerves. 
This shows an absence of myelin sheaths in focal areas within this nerve. Some of the 
remaining sheaths failed to stain as deep as the normal. Formol-thionin myelin sheath 
stain. 

than were suspected from the gross examination. Tubercles were also found in the adre- 
nals, Ijmiph nodes and prostate. The tubercles m all the idcera were primarily of the 
proliferative type. 

The urinary bladder contained approximately 1,500 cc. of urine. The bladder reached 
the level of the umbilicus. 

The brain weighed 1,390 g. There was a gelatinous exudate over the base of the brain. 
A few tubercles were present along the lateral sides of the cerebral hemispheres. No 
pathological changes were observed in multiple sections through the brain except for many 
tubercles along the walls of the ventricles. The entire spinal cord was swollen and covered 
with a thick, gelatinous exudate. In the upper lumbar region of the cord there was a 
local area of enlargement which involved 1.5 cm. Approximately 4 cm. above this area 







S3S 


»iont '^'^'x'ult to ‘ 1 {) 

SS:3=?tgS£|3SS353? 


=SS?=SSS15^ 

.i-s-.... ...... ■ ""'--la; 


...nsi'; ■...,. "■■■■— 

S':"”''"- 1 

"" “bswcfof''” i„v7'“" '" "'0 cv',""’’" "irorlh!/'if''"'^^«t!o,, ;";|7 

2^S^5#5s|Ss5 

T fn K,.k 'JOlrot- . of fK 

'““ral He,. '77'* ‘'"= alj; ■■'7? “f ■■ec,.o°"';|. ‘''"■'''".■i'(e'p7m’ ''"''''■'••do,,^ ,■„ 

vossois “^serverf k 

""H Wese„t 7 7 “""K ie 
' ■ «X Cases 



TBANSVERSE MYELITIS 


339 


of softening of the cord iiith metastatic tumors have been reported (8, 9,10). 
In these cases the tumor masses produced obstruction to the circulation to cause 
the necrosis. Chung (11) points out that S 3 ’-philitic thrombosis of the vessels 
of the cord is a most important single factor in causing the sudden onset of 
paraplegia. Keschner and Davidson (6) consider that atherosclerosis and S 3 ’-ph- 
ilis are the two most common causes of vascular occlusions in the spinal cord; 
of these, 531)111113 is b 3 " far the most common. The pathological changes in the 
cord due to sclerosis of the spinal vessels are much less frequent than those in the 
brain due to disease of the cerebral vessels. Mackay (12) in 1939 discussed the 
problem of vascular occlusion and necrosis of the spinal cord in cases of chronic 
meningitis. Jaffe and Freeman (13) in 1943 published a review of spinal cord 
necrosis and softening of obscure origin. 

The sudden onset of paralysis in necrosis of the spinal cord is interesting. 
Cadwalader (4) sa 3 's that “no variation in the character of the development of 
spinal paraplegia could be more striking than is the onset of paralysis in acute 
softening of the spinal cord caused b 3 '' obliteration of the spinal vessels.” One of 
the cases reported b 3 ’’ Greenfield and Turner (14) was characterized by a sudden 
onset of paralysis. A case of necrosis of the cord reported by Spiller (8) likewise 
had a sudden onset of clinical s 3 ’mptoms. The first patient reported in this 
study observ'ed pain and tingling in the lower extremities ten days preceding 
death, and the lower extremities were completely paralyzed only five days before 
death. The second case obsen'ed weakness in the lower exb'emities and then 
paral 3 ’'sis approximately ten days following the onset of his illness. 

It is seldom that one encounters 2 cases as similar as these. They were both 
colored, one a female, aged 21 3 'ears, and the other a male, aged 23 years. Both 
patients Avere considered to be well until the onset of illness, ten and thirty days 
previous to death. The onset of paralysis was sudden and involved the lower 
extremities. Both patients lost control of their urinary bladders, w'hile one also 
lost control of the anal sphincter. Both cases had a wide distribution of tuber- 
cles throughout the \dscera of the body. There were no caidties in the lungs of 
either. The histological reactions about the tubercles likewise were similar; 
in fact, the sections ivere so much alike that one case could be substituted for the 
other without an 3 '-one obser\ing any significant difference. 

SUMMARY' 

Two cases of transverse myelitis are reported in young colored adults w'ho had 
generalized tuberculosis and tuberculous meningitis. The acute paralysis re- 
sulted from necrosis of the spinal cord produced b 3 '’ vascular occlusions resulting 
from the tuberculous reaction in the meninges and w'aU of the blood vessels 
about the cord. 

Spm^-cord necrosis secondary to vascular occlusions has been observed fre- 
quently; however, this process occurring -with tuberculous meningitis apparently 
is infrequent. 

A vascular occlusion should be suspected in auY'^ case in which there is a sudden 
onset of paralysis. 
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MANAGEMENT OF PRIMARY TDBERCDXOSIS IN CHILDRENi-^ 

R. V. PLATOU 

Your verj' presence liere indicates your appreciation of and interest in programs 
for the control of tuberculosis, of rvhich recognition and management of child- 
hood forms plaj’’ so important a part. Routine sldn testing or roentgenological 
examination of children has been integral in most such programs. Physicians are 
increasingly cognizant of the simplicity, usefulness and objectives of these 
surveys. Simply because lesions of primarj'^ infection are admittedly impossible 
to demonstrate during life in the majority of cases, tuberculin testing has been and 
vdll undoubtedly continue to be the most satisfactorj’^ method for case-finding in 
cliildren; modem improvements in technique have removed almost aU vestiges of 
its objectionable features. 

There is surprising lack of unanimity of medical opinion regarding management 
of positive reactors. Wliereas all agree that a positive tuberculin test gives no 
valid information regarding tj'pe, acthdty, infectivit}’’, duration or source of in- 
fection, altogether too manj"- physicians are content to note merely that a child 
does not appear to be ill, that roentgenograms show either a tjqjical primary 
complex or no lesion, and that a social worker or public health nurse is arranging 
for the conventional roentgenological stud 3 ’^ of environmental contacts. Though 
such complacency may be warranted for the majority of children who react to 
tuberculin, numerous exceptions in our own experience at Charity Hospital in 
New Orleans have caused real concern over this all too prevalent attitude. 

Honored by an inrdtation to discuss management of primary tuberculosis in 
children, I undertook an anatysis of all deaths from tuberculosis which occurred 
in our hospital during the last ten j^ears. This analysis onlj'- ser\>-ed to aggravate 
my own chronic concern over oft-neglected aspects of management. These 
fresh data onty add more weight to familiar contentions, but are entirely perti- 
nent for brief rerdew Rere. Nothing in tins studj’’ lessened our respect for po- 
tential dangers of this ordinarilj^ benign phase of tuberculosis. Even if effective 
means for eradication of tubercle bacilli were available, the ounce of prevention 
would still be worth more than the pound of cme. 

From Juty, 1936 through Jxme, 1946 there were 153 deaths among 784 recog- 
nized clinical cases of tuberculosis occurring in over 82,000 children admitted 
(table 1). In this same period there were 28,544 deaths from all causes, almost 8 
per cent of which were in children. Tuberculosis accounted for 9.8 per cent of the 
total deaths, and it was startling to find that it was responsible for over 6 per 
cent of all deaths in children. 

The distribution by age of these deaths from tuberculosis in children was com- 
pared vith^hat occurring in the United States (1) and in the State of Louisiana 

iRrom the Department of Pediatrics, Tulane University School of Medicine, and 
Charity Hospital of Louisiana at New Orleans, Louisiana. 

2 Condensation of an address presented before the Southern Tuberculosis Conference 
at Jacksonville, Florida, October 3, 1946. 
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necropsy in over half the cases consisted of phthisis in 58, meningeal in 50 and 
miliary involvement m 41; besides these three predominant lesions, 21 others 
^Yere described, making a total of 170 discernible tuberculous lesions among 
these 95 patients. The term phthisis was used here in the broadest sense, to 
include a wide variety of pulmonary consohdations, manj’' indistinguishable 
during life from nontuberculous lesions. It is noteworthy that nontuberculous 
complications were encountered in the terminal illness of onlj’- 18 patients. 

One hundred and fourteen of these 153 deaths occurred before the fifth year; 
chart 2 confirms the experiences of others regarding distribution of deaths during 
these earlj"- years. During the first year, most deaths occurred between the third 

TuLbercu.lou.s PeAlrlns in CKildren 



Chart 1 


and ninth months. It seems reasonable to explain these curves by more intimate 
and continuous exposure of infants and toddlers rather than to invoke somewhat 
nebulous concepts of immunological immaturity. 

The source of infection was known for only 26 of these patients and strongly 
suspected for 11 others. Among these 37, contacts were known to be with a 
single source in 30 instances and multiple in only 7. It was no surprise to learn 
that most of these were intimately exposed to open tuberculosis from earliest 
infancy. We discovered that known contact had existed before the third month 
of life in 18 patients and before the sixth month m 24. The age at first contact 
was beyond the sixth month or indefinite in the others. The contact was known 
to be verj’- intimate, occurring daily during this period, in 24 of 37 for whom accu- 
rate data were available. Twenty-one of the contacts were known to have open 
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wliites. During the period of this study, 268 white children were adnutted for 
clinical diagnosis of tuberculosis; 36 deaths among these represent a fatality rate 
of 13.4 per cent. In the same period 117 deaths occurred among 516 colored 
infants and children admitted for clinical diagnosis of tuberculosis, a fatality 
rate of 22.6 per cent. Explanations for these apparently disproportionate risks 
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TABLE 3 


Deaths from tuberculosis in white and colored children by age 


AGE IK YEAES 

•WHITE 

COLOEED 

TOTAL 

1 

Under 1 

8 

33 

41 

1 

3 

22 

25 

2 

7 

18 

25 

3 

3 

7 

10 

4 

2 

11 

13 

5-9 

9 

14 

23 

10-12 

4 

12 

16 

Total 

36 

117 

153 


for young Negro infants are not adequate at present. Thirty-three deaths in 
colored infants under one year represent 6.5 per cent of 516 admissions for tuber- 
culosis in Negro children; in this same period only 8 white infants died, accounting 
for just 3 per cent of the total number of white patients. Sixty-eight per cent of 
all deaths in colored and 60 per cent of all deaths in white children occurred 
before the fourth year. 

Recent experiences and observations, such as these, have further accentuated 
our anxiet 3 ’- over problems of prophylaxis, recognition and subsequent manage- 
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communicable. Demonstration of acid-fact bacilli in sputum, gastric washings 
or feces constitutes a firm basis for inistituting precautions well knonm to all 
medical workers. 

We have repeatedly emphasized that as much, if not more, information can be 
gained b3’^ close questioning of patients or parents regarding probable contacts 
than bj’- simply suggesting that conventional roentgenological studies be done. 
Folloumgsuch perusal for the most likely contacts, routine tuberculin testing will 
favor more intelligent and economic use of roentgenological aids. 

Limitations of the purely roentgenological method of case-finding are well 
known. Although roentgenograms play an all-important role in objective^ 
discoveiing and delineating tuberculous lesions, thej' will never be accurate 
enough to supplant sound medical judgment. I raise this small voice not to 
decrj' the remarkable and praiseworthy strides that have been made toward 
increasing use of this instrument, but onlj' to slow the tide of opinion implying 
that it maj' think, feel and hear as well as it sees! 

Specific recommendations should follow logical^ when the case in question has 
been properly classified, acti^dt3'• and communicability assessed and contacts 
determined. It seems mmecessaiy to stress once again that doubtful features 
should be considered tuberculous until proved otherodse, that close supervision 
and frequent evaluation of actmty are most important for three years following 
infection, and that specific means are at our disposal for preventing, avoiding or 
significantty attenuating each and all of the common hazards that arise during 
childhood. Most serious of these is reinfection or continuous contact, particu- 
larly during three j' ears after the initial infection and during adolescence. Such 
factors as malnutrition, excessive fatigue, inlialation anesthetics and inter- 
current diseases, particularty pneumonia, pertussis and measles, are equall3’’ well 
known. 

The diligence of follow-up care must of comse be indiidduahzed. Complete 
rest, modified or full activity should be justified b3’^ criteria of activity prerdously 
discussed. Discernible lesions should be reexamined at frequent intervals at 
least imtil resolution or discrete calcification has occurred. During this time all 
the talents of physician, nurse and social worker should be directed at correction 
of environmental causes, prevention of exogenous reinfection, maintenance of 
rest during an3’- evidence of active infection, improvement of nutrition and phy’^si- 
cal condition and prevention or attenuation of dangerous intercurrent non- 
tuberculous infections. 

Therapy for the primary infection is still nonspecific, employnng well knoivn 
concepts of protection from reinfection, rest as indicated by specific criteria, 
maintenance of the best possible nutritional status and education of patients and 
all members of their families in the nature of the disease and effective means for 
controlling its spread. Closer attention to time-proved measures can still 
further reduce the dangers of tuberculous infection in children until specific 
means for its eradication are available. It has been amply demonstrated that 
all our diligence and judgment directed at the control of primary^ tuberculosis 
are rewarded by a decreasing experience with some of the most desperate clinical 
problems in pediatrics. 
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PULMONARY FUNCTION FOLLOWING PNEUMOTHORAX’ 

An Investigation of the Volume and Ventilation of the Lungs 
GOSTA BIRATH 

A relativel}’^ long time after the therapeutic value of pneumothorax treatment 
had gained general recognition, investigations were made of its physiological 
effect. In Germanj’^ these questions have been dealt tvith, among others, by 
Anthony and his covorkers, and in the United States especially by Coumand 
and Richards and coworkers. Very few investigations were made of pulmonaiy 
function after the conclusion of pneumothorax treatment. Coumand and 
Richards (1) carried out such investigations in 11 cases, which, on an average, 
showed a moderately reduced fimction. Potter (2) made a clinical study of the 
state after the conclusion of pneumothorax treatment and found fairly often 
X-ray changes in the form of tliickened pleura, but more rarety fimctionally 
significant changes. 

It is not unusual for a patient who has received pneumothorax treatment for 
pulmonarj’^ tuberculosis to be more troubled with dyspnea after the treatment 
than before. Especially is this the case if a pleurisy with effusion arose during 
the treatment and led to an obliterative pleuritis vith retraction of the lung. 
If such changes are bilateral, 'the dyspneic state may be very troublesome and 
sometimes lead to complete invalidism. In connection with certain forms of 
pulmonary' tuberculosis, dj'spnea is common also without pleural complications, 
and in single cases it may often be diflBcult to determine the real cause of the 
dyspneic tendency. 

Theoretically there are several alternatives that may give rise to the diminished 
respirators’’ reserve in such cases. The follo’wing causes are chiefly to be reckoned 
with: 

1: Diminished available amount of parenchyma owing to the pathological process. 

S: Development of emph 3 ’sema of the so-called compensatorj’ type owing to contraction of 
the pathological foci. 

S: Changes invol'ving reduced ventilatory efficiency of the uninvolved parenchyma (ven- 
tilatory insufficiency). 

The first of these factors is generally reckoned with, but the second, com 
pensatorj’’ emphysema, has come to occupy a very obscure place as a cause of 
respiratory insufficiency in pulmonary tuberculosis. When closer attention is 
paid to this factor, one finds that the majority of patients -ndth chronic pulmonary 
tuberculosis are more or less affected bj’ it, not infrequently with important 
consequences to their respiration. Finally, the changes leading to impaired 
ventilation are caused both by pleural retraction of the lung following pneumo- 
thorax treatment and b 3 ’’ the tuberculous process m the lung. 

In order to ti^’ to throw light on the quantitative importance of the functional 

^ From the Medical Tuberculosis Department, St. Goran’s Hospital, Stockholm, Sweden. 

- This study was made under a grant from the Swedish National Union against Tubercu- 
losis. 
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papers on pulmonary volumina and tlieir variations under normal and pathologi- 
cal conditionsj they studied ventilation in emphysema and pneumonoconiosis 
(12y 13). They came to the conclusion that the relation between the residual 
•and; total capacity was a reliable indicator of respiratoFJ’’ efficienc}’’. The higher 
this ratio was, the more marked was d3'spnea. The present writer (11) was 
able to confirm this and also found that the same applies to the equihbrium 
capacity, and not onty m emphysema but in aU cases of impaired pulmonary 
function with tendency to dj'spnea. 

r The author foimd that high ratios ior (i) residual air over total volume and 
( 2 ) equilibrium capacity over total' volume are most frequently caused by in- 
adequately ventilated portions of the lungs, in which, therefore, respiration is 
insufficient. This occurs in bronchiectasis, emphj’^sema, in fibrotic or infiltrated 
parenchyma, in cavities, etc. 

i With the decrease of the lung volume duiing pneumothorax treatment, the 
norrnal relation between the subdivisions of the pulmonary volumina was re- 
tained, unless some large part of the lung was badly ventilated because of pleural 
adhesions or some other cause. It was, therefore, possible to establish a hypothe- 
sis impljdng that under various conditions the organism strives to retain the 
normal relations between the effective subdivisions of the lung. ‘'tVTien func- 
tionally inferior air-spaces (cavities, infiltrated, indurated or emphysematous 
parts, etc.) are added to these effective volumina the result will be a raising of 
the relation between the parts in question and the whole. Such a rise is tanta- 
' mount to impaired pulmonary function, and it is associated, as has been 
mentioned above, with a more or less pronoimced tendency to dyspnea. Thus, 
if the absolute values of the pulmonary volumina indicate the quantitative 
measure of the Irmg volume investigated, the relative values give an indication 
of its ventilatoi^”- quality. 

In so far as completed pneumothorax treatment entails an}' changes of the 
kind mentioned above (hypoventilation of certain parts through reduced mobility 
of the thorax and the diaphragm), it ought to be possible to demonstrate this 
by measuring pulmonarj' volumina. The absolute values, such as the vital and 
the total capacity, must also be of interest. 

In addition, the respiratory dead-space has been determined according to the 
author’s method (11) in order to ascertain the efficiency of ventilation under 
the^ conditions.'* The author has been able to show that an rmeven ventilation, 
with'the method used, has the same effect on the value for the dead-space as a 
real increase of the same. 


per cent ± 2.S, while the corresponding values of the equilibrium capacity (= lung volume 
following a normal expiration) taken by the tidal air were 48.4 per cent i 5.0 and 46.3 per 
cent ± 6.0, respectively. 

Eleven determinations of the dead-space carried out on S men yielded a mean value 
of 0.18 It. (37° C., moist). The values varied between 0.13 and 0.26 It. For women (5 
determinations) a mean value of 0.11 It., with a variation of the values between 0.09 and 
0.14 It., was obtained. The dead-space varied between 18 and 45 per cent of the tidal air, 
but was as a rule about 30 per cent . In cases with emphj'sema this figure generally exceeded 
50 per cent; a value above this limit must be regarded as pathological. 
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therefore, be necessary to describe them more in detail (table 1). Cases 1 and 
4 had rather small lung lesions, and the pleural thickening was relatively shght, 
especially in case 1. In agreement nith this, the absolute values of the pulmo- 
narj' volumina were normal for the size of the body or only slightly d i mi n ished. 
One, therefore, expected a fairly normal function, and none of these patients 
suffered from d 3 '^spnea. In full agreement herewith, a normal value was found 
for the dead-space in case 4, where it was possible to determine it. In case 2, 
there was evident emphysema of compensator}’- t 3 rpe, which gave rise to the 
typical increase of the residual air, both as regards its absolute and relative 
values. The impahed fimction was clearlj’- sho-mi in the increased value of the 
dead-space. Dj’-spnea was a prominent symptom in this patient. 

With the exception of cases 6 and 7, all the other cases showed a more or less 
pronounced tendenc}'- to d}'-spnea. To some extent this was probably due to 
far advanced parenchjmal lesions but, especially in cases 9, 5 and 11, impaired 
ventilation (note the low vital capacitjO was probably caused hy bilateral 
pleural retraction, following pneumothorax. In case 9 there was an especially 
large dead-space indicative of emphj'-sema. 

Apart from the ob\dously pathological dead-space values in patients with 
emph 3 'sema (cases 2 and 9) the other cases showed no considerable deviation 
from the normal, though a certain rise of the absolute values may very well 
e.\ist in the women. The relath'e dead-space value, which is normal, invites 
caution m interpretation. 

As appears from table 1, the majority of the cases showed a definite decrease 
of the total lung volume and the vital capacity, as well as a veiy marked rise in 
the relative values of the residual air and equilibrium capacity. These rises 
indicate a markedly reduced function in accordance with the tendency 
to d 3 ’spnea. Although in certain cases it may be assumed that this impairment 
of function is largel}^ due to the plemal changes, it is not possible to determine 
quantitatively the extent to which they have contributed to the impairment. 
A more detailed discussion of this point in connection -with certain typical cases 
is given under the heading “Discussion.” 

B. Completed pneumothorax treatment in cases of pleurisy with effusion without 
parenchymal lesions: In order to decide whether the values of the pulmonary 
volumina are normal or not, a comparison is often made -ndth calculated values. 
These values were calculated on the basis of the subject’s body surface (which 
has been regarded as a function of height and weight (West (14)), his basal 
metabolic rate (Anthony (15)), or simply of his height or weight. The im- 
certaint}" of these calculations is considerable and a more reliable method is to 
compare the group presented here with a group of healthy persons. The latter 
procedure was applied in the present stud 3 ^ A group of healthy persons between 
the ages of 20 and 40, who had been previousl}'- examined (Birath (11)), were 
taken as the normal material. 

The results of the investigations of the hmg volume and its subdi\’isions in 
cases of pleuris}^ -without parench 3 ’^mal lesions are given in table 2. 

The single cases in this group showed, on the whole, no considerable deviations 
from the noimal which, on account of the relatively slight postpleuritic changes. 
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since an increase of one of these ratios was quite regularly followed b}' an increase 
of the other. 


T.\BLE 2 


Ahsolulc and rclalii'c vnlurs of (he pulmonary volumina and Ihc dcad-spacc value tn £S posC- 
plcuritic cases (7 males and IS females) with completed pneumothorax treatment 


i 

CASE 

KUVDES ! 

1 

i 

rULUOKARV VOLUMINA 

PEAD-SPACE VALUES 

Absolute vaIucs in liters 
(37*C., moist) 

Rclalive values in 
per cent of the 
total volume 

Absolute values 
in liters 
(37*C., moist) 

Dead-Space 
• in percentage 
of tidal air 

Equi- 

librium 

capacity 

Residual 

air 

Vital 

capacity 

Total 

volume 

Equi- 

librium 

capacity 

Residua] 

air 

! Dead- 
space 

Tidal 

air 

Males 








■ 


12 

4.30 

2.17 

4.46 

6.63 

64.9 

32.7 


Hi 


13 

3.14 

■SI 

4.51 

5.SS 

53.4 

22.8 

0.24 


40.7 

14 

2.S5 

wsm 

3.39 

5.03 

5G.7 

32.6 



42.9 

15 

2.CS 

1.14 , 

4.09 

5.23 

51.2 

21.8 




16 

2.59 

1.44 

2.8S 

4.32 

60.0 

33.3 

iSl 

0.42 

38.1 

17 

2.03 

1.01 

2.99 

4.00 

50.8 

25.3 

is 

0.46 

54.3 

IS 

l.GS 

1.00 ! 

1 

3.45 

4.45 

37.8 

22.5 




Mean 

2.75 

1.39 

3.G9 

5.08 

51.7 

27.3 




Females 


i 



1 





19 

2.9S 


4.03 

5.51 

! 54.1 

26.9 


0.44 

40.9 

20 

2.SG 


1.C9 

4.02 

71.1 

58.0 

0.17 

0.41 

41.5 

21 

2. 78 

1 1.3S 

3.50 

4.SS 

57.0 

28.3 

BBS 

0.51 

25.5 

22 

2.73 

1.30 

3.07 

1.37 

62.5 

29.7 


0.67 

46.3 

23 

2.73 

1.47 

3. 82 

5.29 

51.6 

' 27.8 

ira 

0.44 

22.7 

24 

2.57 

1.14 

3.77 

4.91 

52.3 

23.2 




25 

2.47 

1.47 

3.45 

4.92 

50.2 

29.9 

0.32 

0.59 

54.0 

26 

2.32 

1.23 

3.22 

4.45 

52.1 

27.6 

0.34 

0.66 

52.0 

27 

2.26 

0.73 

3.11 

3.84 

58.9 

19.0 




2S 

2.24 

1.04 

3.30 

4.34 

51.6 

24.0 

0.22 

0.53 

41.5 

29 

2.13 

1.01 

3.40 

4.41 

48.3 

22.9 




30 

2.13 

1.13 

3.50 

4.63 

46.0 

24.4 

0.14 

0.29 

48.3 

31 j 

1.95 

0.72 

3.11 

3.83 

50.9 

IS.S 




32 

1.91 

1.13 

2.95 

4.0S 

46.8 

27.7 




33 

1.63 

1.03 

2.55 

3.58 

45.5 

28.8 




34 

1.51 

0.62. 

3.22 

3.84 

39.3 

16.1 




35 

1.36 

0.77 

l.SO 

2.57 

52.9 

30.0 




36 

1.26 

0.90 

2.22 

3.12 

40.3 

28.8 




Mean 

2.21 

1.16 

3.10 

4.26 

53.5 

27.3 




Standard 










error of 










the mean. 

±0.12 

±0.09 

±0.15 

±0.17 

±3.2 

±2.0 





The difference between normal men and the cases vmder investigation in regard 


to the ratio 


Residual air 
Total capacity 


is most likelj'' statistical!}’’ significant, because covari- 
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ance analysis shows that: 0.001 < P < 0.01. As regards the women, however, 
it was not possible to establish a statistically significant difference (P > 0.2). 
Between the women under investigMion and normal women a statistically 

most likely significant difference exists for the ratio 

since: 0.001 < P < 0.01. For men this difference was only probably significant, 
since: 0.01 < P < 0.05. (See chart 1.) 


TABLE 3 


Differences between mean values of the pulmonary volumina in 19 normal and 18 post- 

pleuritic patients (females) 


CAS£S (rSUAXSS) 


ABSOLT7TE VALUES IN UTEES 
(37“ C., UOIST) 


SELATIVE VALUES IN PEE CENT 
or THE TOTAL VOLUttE 

Equaibrium 

capacity 

Residual 

air 

Vital 

capacity 

Total 

volume 

Equilibrium 

capacity 

Residual 

air 

Normal (19) 

2.22 ±0.11 

1.49 ±0.06 


4.79 ±0.15 

46.3 ±1.4 

25.5 ±0.7 

Postpleuritic 
(IS) 

2.21 ±0.12 

1.16 ±0.09 


4.26 ±0.17 

53.5 ±3.2 

27.3 ±2.0 

Difference and 
db standard 
error of the 
difference... 

! 

0.01 d=0.16 

! 

0.33 =b0.1i 

0.47 ±0.18 

0.53 ±0.23 

-7.2 ±3.49 

-1.8 ±2.12 


TABLE 4 

Differences between mean values of the pulmonary volumina in 16 normal and 7 postpleuritic 

patients (males) 


CASES (UAEES) 


ABSOLUTE VALUES IN UTEES 
(37* C., UOIST) 


EELATIVE VALUES IN PEE CENT 
or THE TOTAL VOLUME 

; Equilibrium 

1 capacity 

Residual 

1 air 

Vital 

capacity 

Total 

volume 

Equilibrium 

capacity 

Residual 

air 

Normal (16) 




6.57 ±0.15 

48.4 ±1.2 

22.7 ±0.6 

Postpleuritic 
(7) 

1 

2.75 

1.39 

1 

i 

3.69 

5.08 

51.7 

27.3 

Difference 

0.43 

0.10 

1.39 

1.49 

BHi 

-4.6 


The results were also grouped according to the character of the roentgeno- 
logically demonstrable pleuritic changes. The first group comprised those cases 
which, foUovdng pneumothorax treatment, showed only slight residual pleurisy, 
such as > obhteration of the costophrenic sulcus, possibly in combination -Rdth 
somewhat thickened pleura and, in some cases, minor apical pleural thickening 
(14 cases). In the second group were those cases in which, due to adhesions to 
the thoracic waU, the diaphragm had assumed a practicallj’- horizontal position 
(4 cases). The third group comprised the 7 cases with the greatest changes, 
but even these showed only moderate pleural retractions. 

A comparison between the first and the third group showed that a reduction 
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of course, be thought to entail variations in function after conclusion of treat- 
ment. The same applies to the significance of symptoms (pain, fever, etc.) 
occurring a considerable time before thoracocentesis and the induction of 
pneumothorax, the occurrence of larger amounts of fibrin in connection with 
the initial thoracoscopy, the degree of the initial collapse, due to adhesions, etc. 

K we now turn to the values of the respiratoiy’- dead-space, we find that these 
generally showed somewhat higher values than can be considered completely 
normal, indicating an impaired ventilatory economy. The values are too few 
in number to permit a statistical anatysis nnth men and women separately or in 
any subgroups, but the general tendency to an increase of both the absolute and 
the relative values (in relation to the tidal volume) seems nevertheless clear. 
(Compare with the normal values mentioned above.) 

DISCUSSION 

What, then, is the importance of these results of studies on patients who were 
treated with pneumothorax for pleurisy with effusion? The cause of the dimin- 
ished rdtal and total capacity is clear. It is perfectly natural that the adhesions 
between the pleural surfaces which usually' follow this treatment should cause 
a reduction of these two capacities, which require full freedom of movement for 
the lung if they are to attain their maxima. At the same time, it may be ob- 
served that, in spite of relatively slight roentgenological pleural changes and with 
usually inconspicuous retraction, the lung capacities investigated were evidently 
affected, probably chiefly due to the impaired motion of the diaphragm, but also 
on account of some reduction of thoracic mobility caused by adhesions between 
the pleural surfaces. 

It is of great interest that equilibrium and residual capacities increased in 
their relation to the total capacity”', and that their absolute values changed less. 
The hypothesis already mentioned seems to supply a satisfactory explanation 
for the increase in the relative values. It also facilitates the understanding of 
the cases investigated. 

One must assume that in cases with pleural syonphysis and especially -with 
diaphragmatic adhesions to the thoracic wall relatively large parts of the lungs 
are not as effectively ventilated as the rest of the lung. These parts or “pockets” 
of the lung are functionally inferior on account of hy-poventilation. Conditions 
exist for a similar increase of the relation of the equilibrium capacity and residual 
air and the total capacity, as that which has been sho-wn to develop -nith intra- 
pulmonary changes. As this investigation has shown, such a change in the 
values under discussion actually does arise and this pro'vddes valuable support 
for the correctness of the hypothesis. 

The cause of the rise in the dead-space value that has been demonstrated must 
be the same as that of the increased relative lung-volume values; namely, the 
reduced ventilation in certain parts of the lung. For it was proved empirically 
(for example in bronchostenosis) that a delaying of the gas mixing in the lung 
by uneven ventilation has the same effect on the dead-space value as an en- 
larged dead-space. This was proved also theoretically by the author (11). 
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tion of tlie left base wliich led to the assumption of a considerable h3fpoventila- 
tion. Some reduction of the total capacitj’- was obsen’-ed as a sign of this 
retraction, but the relative values were fairlj'’ normal and did not indicate the 
existence of anj' important h3’-poventilated portions of the lung. For one reason 
or another, the retraction which roentgenologically appears to be of considerable 
degree, is functionally of lesser importance. The patient was not troubled Mith 
dyspnea. 

D3^spnea in patients without parench3Tnal lesions was slight, at times veiy 
slight, in agreement with the relativel3’^ mild pleural changes as seen on the X-ra3’’ 
films; only slight disturbances of pulmonai^' function were demonstrated in these 
patients. In one case (no. 35 ) there was a higher degree of retraction, and in this 
patient, d3’'spnea was more pronounced. In none of these cases, however, did 
d3"spnea interfere vith their capacit3'' for work. 

PRACTICAL CONSIDERATIONS 

Since this investigation has shown that evident impairment of pulmonary 
function occurs even with relatively slight retractions, and since the retractions 
w'hich occasional^ appear after pneumothorax treatment of pulmonary tubercu- 
losis interfere to a high degree with respiratory function, the question arises 
whether marked retractions can be avoided. 

In many cases, an effusion during pneumothorax treatment may give rise to 
the changes imder discussion. In at least some of these cases, the more extreme 
degrees of retraction may probabty be avoided if, in the presence of a prolonged 
effusion, pneumothorax treatment is terminated in time. Since obliterative 
pleuritis often develops in these cases, which wall gradually render further treat- 
ment impossible, and since the risk of empyema is relative^ great in precisely 
these cases, the decision to replace pneumothorax treatment with some other 
form of collapse therapy should be facilitated. There is also reason to believe 
that, with extended indications for primary apical thoracoplast3% a number of 
troublesome complications of pneumothorax treatment may be avoided. This 
change in the indications for treatment should be to the advantage of pulmonary 
function, although at first glance the contrary might appear to be the case. 
Apical thoracoplasty causes a relatively slight reduction of function. Coumand 
and Richards ( 1 ) state the advantage from the standpoint of ph3'sical capacity 
of substituting a good thoracoplasty for a poor pneumothorax. In favorable 
cases, the greater part of the parench3Tna of the inferior lobe can be spared, and 
if there is, above ail, good diaphragmatic mobility, the operated side can 
manage a large part of the respiratory gas exchange. There w'ould not appear 
to be much prospect of succeeding, with so-called rational treatment of exudates 
and continued pneumothorax, in escaping the threatening reduction of function. 

A further group of cases in w'hich there is the threat of impairment of function 
comprises those in which lung retraction appears without effusion. In cormec- 
tion with pneumothorax refills, one then finds initial pressures which more and 
more tend in the negative direction, and the interval between the refills may be 
made longer and longer without the lung being expanded. Several of the above- 
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Ed 11 casos de neumotdrax terapeutico termiDado que se escogieron para 
lanzar luz sobre el asunto y con lesiones parenquimaticas mas o menos extensas 
observdse lo siguiente: 

4. La fimcidn pulmonar en varios casos se afectd gravemente, traducifodose 
esto por capacidades total y vital bajas y considerable aumento de los 
valores relativos del volumen pulmonar y en ciertos casos por aumento 
en la proporcidn del espacio respiratorio obliterado. 

5. La causa de esto fu4 en algunos casos en parte la contraccidn parenquimatica 
con el Uamado enfisema compensador y reduccidn del par^nquima, pero 
en la mayorta, consistid en alteraciones pleurales consecutivas al neumo- 

. torax terapedtico (insuficiente ventilacion). 

6. En vista de la graAdsima insuficiencia functional que puede sobrevenir 
cuando una retraccidn pulmonar complica el neumotdrax terapedtico, 
en ciertos casos convendria abandonar este tratamiento suplantandolo 
con otros mdtodos de colapso. 
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Group B: Treated witli 0.15 to 0.3 g. per kg. of the galacturonide, as above, but without 
streptomycin. 

Group C: Treated with 0.3 to 0.5 g. per kg. promin, given orally once a day. This group 
served as a reference standard for comparison of the efficacy of the other sulfones. 
Group D: Received 0.5 g. per kg. of the carbamyl derivative orally once a day. 

Group E: Received 0.5 g. per kg. of the n-propyl derivative orally once a day. 

Group F: Untreated controls. 

The treatment, begun the day after infection, was carried out regularly five 
da3^s a week, with a double dose on the fifth day, for a period of nine weeks. 
Daily dosage in the first three groups was planned to be 0.3 g. per kg. for groups 
A and B and 0.5 g. per kg. for group C, which are equivalent when computed on 
the basis of diaminodiphenjdsulfone content. However, it was necessary to 
reduce them to 0.15 and 0.3 g. per kg., respectively, for a few days at intervals on 
account of drug toxicity as evidenced bj-^ excessive loss of body weight. Dosage 
in groups D and E was uniformli' maintained at 0.5 g. per kg. There was no 
e^ddence of toxicity from these latter compounds at any time. 

All treatment was discontinued sixtj'-'three dai's after infection. At ninety 
daj's after infection all the survivors were tuberculin tested, using 0.01 mg. PPD 
in 0.1 cc. salt solution mtracutaneously. The reactions were recorded twenty- 
four and forty-eight hours after injection. At 98 to 103 days after infection all 
the survivors were killed with chloroform, autopsied, and the extent of tuber- 
culous involvement noted and rated on the basis of 0 to 4 in the organs and tissues 
of predilection as previously described (2), with a possible maximum of 20. In 
cases of doubtful lesions smears were made of the suspected materials and stained 
with Ziehl-Neelsen stain for microscopic examination and when feasible suspen- 
sions of the material in sterile saline were inoculated into the right groin of each 
of 2 guinea pigs for tuberculin testing and postmortem examination after an 
incubation period of six weeks. 


RESULTS 

The virulence of the strain and magnitude of dosage used wnre such as to pro- 
duce in the controls extensive generalized tuberculosis of the viscera (with 
ascites and pleural and pericardial effusions in many cases), within thirty to forty 
days, and death of 95 per cent of the animals \vithin seventy-five days of the 
infection. The average tuberculosis index for this group was 16.3, vith a range 
of 9 to 20, out of a possible maximum of 20. 

Ninety-five per cent of the animals of group A, treated with streptomycin 
and the galacturonide, were in excellent condition and gaining weight at the 
time the experiment was terminated, about 100 days after infection, and after 
a period of nearly forty ffaj's without treatment. One of the animals in this 
group died vithin twenty-four hours following the intracutaneous injection of 
PPD; this should be regarded as a tuberculin aUerg}^ death, since this animal 
had been in good condition, and since many in this group (95 per cent) gave 
positive tuberculin reactions. Postmortem examination of the animals in this 
group revealed no gross e\’idence of tuberculosis, or doubtful and negligible 
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normal guinea pigs resulted in positive PPD reactions and glandular involve- 
ment at the site of inoculation in all but one of the animals tested. A detailed 
summarj’- of the findings in this group is given in table 1. 

Table 2 and figure 1 show the results in summary form of the entire experiment. 
It vnW be seen that, at the dosage levels used, all the sulfones retarded the disease 
process to about the same degree as promin. The mortahty rate was distinctly 

TABLE 2 

January S, inoculated 0.5 mg. HS7Rv inlraperitoneally. Treatment begun January 4 ond 
continued till March 8, sixty-three days. Tuberculin tested {.01 mg. PPD intracutaneously) 
April 3, tweiUy-six days after discontinuing treatment. Experiment terminated 
April IS to 16, 98 to 103 days after infection 


GSOUP AND DiUG . 

A 

STREPTOMYCIN 
+ GALACnmO- 
NIDE 

B 

GAIACTU- 

SONIDE 

! 

1 c 

RROMIN 

D 

CARS AMYL 

E 

N-PROPYL 

r 

CONTROI5 

Dosage in. units or grams per kg. 
per day 

2 X 10,000 

0.15-0.3 

0. 3-0.5 

0.5 

0.5 

0 

Mortality per cent at 63 days, 
end of treatment period 

-fO. 15-0.3 

0 

35 

15 

40 

15 

80 

Mortality per cent at termina- 
tion of experiment, 98-103 days 

1 

5 ' 

70 

40 

50 

40 

95 

Number reacting to PPD in re- 
lation to survivors 90 days 
after infection 

18/19 

i 

6/S 

13/13 

9/10 

12/14 

1/1 

Number losing weight in rela- 
tion to surw’ors at termina- 
tion of e.xperiment 

0/19 

1/6 

3/12 

5/10 

4/12 

1/1 

Tuberculosis Inde.x 

Range 

0-3 

0-13 

0-18 

3-11 

0-15 

9-20 

Mean 

0.6 

5.9 

6.2 

6.2 

5.8 

16.3 

Spleen weight, grams 

Range 

0.8-2.1 

0.6-11.3 

0.7-13.9 

1.3-5. 9 

1.0-S.8 

0.9-9.2 

Mean 

1.3 

2.9 

3.2 

2.4 

2.4 

5.5 

Average weight gain in grams. . . 

281 

41 

148 

161 

172 

17 

Per cent with doubtful or no 
lesions 

75 

5 

15 

0 

10 

0 

Chemotherapeutic effectiveness 
(ratio of e.xtent of tuberculous 

100/3.7 

100/36.2 

100/38.0 

100/38.0 

100/35.6 


involvement in controls and 
treated groups) 

27.0 

2.7 

2.6 

2.6 

1 

2.8 



higher in the galacturonide group than in the promin or the other sulfone groups, 
and this may be due in part to the higher toxicity and, possibly the greater 
cumulative action of this compormd. It is significant that the animal s in group 
A, recehung the same amount of this drug in addition to streptomycin, were not 
affected in the same manner. 

The chemotherapeutic effectiveness of the several compounds studied, ex- 
pressed as the ratio of extent of tuberculous involvement in the controls and 
treated groups ranged from 2.6 to 2.8 for the four sulfones and 27.0 for the group 











^■^oatcd wifi ' 

C. CHCH fc ' 

“■ Oso, §'* =»aO„ 

'^* controls sCH^ch^ 



— • • S# « \/\J ' • 

|S55SS5~-'“~--2==^ 

‘■^■SSsSzt 

^^^binad Jr'"'"’ ^^ys. 



CHEMOTHERAPY OF TUBERCULOSIS 


371 


DISCUSSION 

The present experiments undertaken with a view of testing several new sulfones 
in the hope of finding a safer and if possible a more effective compound than pro- 
Tnin for application in the combined treatment with streptomycin have borne 
only partially fruitful results. On the basis of preliminary pharmacological 
studies vdth the monogalacturonyl derivative of diaminodiphenylsulfone in 
rats it appeared to offer advantages over promin because of its lower acute 
toxicity on intravenous injection, longer retention in the body, and a more 
favorable distribution in the tissues as between the liver and blood. However, 
on continued oral administration to guinea pigs, the procedure employed in the 
present chemotherapeutic tests, this compound actually proved to be more toxic 
than promin, probably by Aurtue of its better absorption, longer retention and 
greater cumulative effects. Nevertheless, the combined treatment vith this 
compound and streptom 3 '’cin resulted in a degree of protection against the disease 
in the experimental animals at least as great as from the application of strepto- 
mycin and promin in the previous studj"- (4). Actually the results in the present 
study appear to indicate a higher degree of efficac}^ since treatment was con- 
tinued for only sixty-three days, and the animals were examined for e%ddence of 
tuberculosis after a six weeks’ period of no treatment, whereas in the pre^^ous 
study treatment was continued with relatively smaller doses of streptomj'-cih 
without intenaiption to the end of the experiment. Moreover, the infection in 
the present study was considerably more virulent as evidenced b}’^ 95 per cent 
mortality in the controls vdtliin seventy-five days as against 65 per cent mor- 
tality at 10 Idays in the previous study. 

The nearly uniformly positive response to tuberculin of the animals in group 
A, despite the low incidence of gross tuberculous infection and the minimal lesions 
found in the few, suggests that the allergj’^ induced by the initial infection has not 
abated in the course of treatment, and perhaps also indicates that these animals 
may have acquired and have retained some degree of immunity. It would be 
interesting to study the response of such animals to reinfection Avith a standard 
dose of bacilli of standard virulence. That these animals were not sterilized by 
the treatment is evident from the fact that the subinoculation tests gave almost 
imiformly positive results. 

The search for a better sulfone than promin has not been Avholly fruitless. 
The n-propjd derivative of diaminodiphenylsulfone, used in group E, though 
no more effective than promin in reducing the extent of tuberculous involvement, 
as indicated from present and pretyous experiments (8, 9) is definitely less toxic 
than promin, this probably by ^’irtue of its poor solubility and absorbability. 

Because of its insolubihty and low toxicity it has been impossible to obtain 
an LDso dose of the n-propjd derivative. A test on the comparative subacute 
and chronic toxicity of this compound and promin was carried out on guinea 
pigs. The compounds were administered in 1.0 g. per kg. doses twice daily to 
two groups of animals 10 each over a period of fifteen dai-^s. All the animals 
receiving promin developed cyanosis, hyperexcitabihty, tremors and flaccid 
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2. En un grupo de animales tratados con estreptomicina 3 ’' el compuesto I 
la eficacia terap^utica llegd a 27.0. Setenta 3 ' cinco por ciento de los animales 
de este grupo no revelaron signos macroscdpicos de tuberculina administrada 
por via subcutanea, 3 ^ las pruebas de subinoculacidn verificadas con suspensiones 
de tejidos resultaron positivas en casi todos los casos. 

3. La aplicacion combinada de la estreptomicina 3 ’’ el derivado monogalactu- 
ronllico de la 4,4'-diaminodifenilsulfona dio en la tuberculosis experimental 
tan buenos resultados como los comunicados pre^damente con la estreptomicina 
3 ’^ la promina. 
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of homogeneity in clinical specimens so far as tubercle bacilli are concerned 
accounts also for the fact that the more tubes planted, the more positive cultures 
ma3'’ accrue regardless of the mediimi used as a nutrient, provided the nutrient 
falls into the category of one of those efficiently supporting growth from small 
plantings. However, regardless of tliis, the findings vdth the egg meditmi are 
striking^ more favorable, winch may possibly be explained by the better nutrient 
properties of the egg-jmlk as compared with the Petragnani medium hampered by 
a retardant dye, malachite green, and multiple ingredients sendng only as dilu- 
ents for the good nutrient — ^the egg-3mlk. 

In the search for a more suitable reagent than sodium h3’^droxide, or one that 
would be adaptable to elaboration ivith the oxalic acid reagent, Corper and 
Stoner ( 6 ) studied trisodium phosphate, a crystalline, chemically pure and stable 
alkaline salt, for its effect upon mammalian tubercle bacilli. It was found that 

TABLE 1 


A comparison of cuUvres for tubercle bacilli in sputa using Petragnani’s medium and the 

egg-yolh medium* (Corper) 


SPUTA TESTED AKD TOTAL POSITIVES 

petragnani’s uedidu 

EGC-VOLi: UEDIDW 

POSITU'E WITH 
SOTHUEDIA 

Positive 
at 3 
weeks 

Positive 

ate 

weeks 

Positive^ 
after 6 
weeks 

Positive 
at 3 
weeks 

Positive! 
at 6 
weeks 

Positive 
after 6 
weeks 

Positive 
at 3 
weets 

Positive' 
at 6 1 
weeks j 

Positive 
after 6 
weeks 

784 specimens yielded a total 
of 87 positivesf 

19 

12 

2 

32 

34 

8 

11 

■ 

2 

1 Total 33 

Total 74 

Total 20 


* The oxalic acid preliminary treatment was used for all these sputa with neutralization 
with sodium hydroxide before planting. 

t At least 3 tubes of culture medium were planted from each sputum on each medium 
used. Forty-two of the 87 positive cultures were negative by direct smear examination. 

this reagent possessed a number of decided advantages for destro3dng contam- 
inations in sputum, urine, gastric contents and pus in preparation for the cul- 
tivation of tubercle bacilli in clinical-pathological and public health work. The 
advantages were that a 23 per cent sodium phosphate (NasPOi- 12 H; 0 ) solution 
in equal volume added to these specimens could remain in contact at room 
temperature for up to seven days wdthout harm to the tubercle bacilli, and 
this amount and time sufficed in most cases to destro3’’ all contaminants 
found in the usual pathological specimen. This enables the technician to prepare 
his material vdthout rush and allows sufficient time to prevent the usual cautious 
watch period necessitated by aU reagents p^e^nously described where neutrali- 
zation had to be performed within one-half to two hours at least, frequently 
breaking up the da3r’s continuit3'- in laboratory work and necessitating continuous 
handling to consummation of the planting. In addition, if an oxalic acid 
preparation were forgotten and allowed to exceed the two-hour contact period 
without neutralization, the specimen, of which usually onl5' one is available in 
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possible to consider placing the phosphate in the specimen bottle used for col- 
lecting and shipping the specimen, even though this has not been tried by us as 
yet, because at room temperature the trisodium phosphate in concentration used 
is vdthout detrimental effect on the \uable tubercle bacilli at room temperature 
for up to one week’s contact. It can act as a retardant to the growth of contam- 
inants in the specimen from the time of collection until delivered to the labora- 
tory when a day of incubation at 37° C. •will destroy the remaining ^^able con- 
taminating microorganisms. 

SUMMARY AND CONCLUSIONS 

1. As a result of a test with routine specimens, it was found that the oxalic 
acid egg-yolk method devised by Corper and his colleagues for the diagnostic 
culture of tubercle bacilli from human pathological specimens (including sputum, 
urine, gastric washings, purulent fluids, etc.) is superior to the treatment -with 
the oxalic acid reagent and culture on Petragnani’s malachite green multiple 
mixture medium used in manj’- health and sanatorium laboratories. 

2. Trisodium phosphate (NasPO< -121120), used in equal voliune of 23 per 
cent solution for twenty-four hours at 37° C., and studied and introduced 
originally by Corper and Stoner, has been found to be a superior reagent for 
destroying contaminatiug microorganisms in patholo^cal specimens for the 
cultural diagnosis of tuberculosis. Combining the phosphate treatment -ndth 
the egg-yolk medium (Corper) pro'rides a simple diagnostic procedure to isolate 
human and bo'vine tubercle bacilli from routine specimens. It is recommended 
on the basis of extensive routine tests in public health work reported on here. 

SUJLARIO Y CONCLUSIONES 

1. Como resultado de una prueba verificada con ejemplares corrientes se 
observ6 que la t^cnica de la yema de huevo y acido oxdlico, introducida por 
Corper y colegas, para el cultivm diagn6stico de bacilos tuberculoses procedentes 
de ejmplares patol6gicos humanos (incluso esputo, orina, lavados gastricos, 
llquidos purulentos, etc.) es superior al tratamiento con el reactive de acido 
oxfilico y al cultivo en el medio multiple de Petragnani a base de verde de mala- 
quita que utilizan en muchos laboratories de higiene y sanatorios. 

2. Utilizado en un volmnen igual de solucion al 23% durante 24 horas a 
37°C., el fosfato tris6dico (Na 3 P 04 - 121120 ), estudiado e introducido primithm- 
mente por Corper y Stoner, ha resultado superior como reactivo para destruir 
los microbios contaminantes en los ejemplares patol6gicos recibidos para el 
diagndstico cultmal de la tuberculosis. La combinacidn del tratamiento con 
fosfato con el medio de j^ma de huevo (Corper) ofrece un sencillo procedimiento 
diagn6stico para aislar los bacilos tuberculosos humanos y bo-vanos de los ejem- 
plares corrientes, y recomi^ndase para empleo a base de las muchas pruebas 
sistemdticas en obras sanitarias aqul descritas. 

REFERENCES 

(1) CoEPER, H. J., AND Cohn, M. L..- The biologic diagnosis of tuberculosis. Am. J. Clin. 

Path., 1944, 14, 571. 
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lessen some of the confusion regarding its 
diagnosis and are described. The routine 
postero-anterior X-ray film is depended upon 
to show any areas of increased density, the 
presence and degree of emphj^ema of ad- 
joining lobes, the position of the trachea and 
upper mediastinum, the relative planes in 
which the hila are located and the minor sep- 
tum. With a few exceptions, the roentgen 
appearance of collapse of an upper lobe or of 
its segments is essentially the same regardless 
of the side involved. The similarity in ap- 
pearance of a right middle lobe and a lingula 
on the left has been mentioned. The lingula 
is often collapsed when the remainder of the 
left upper lobe is involved, but in none of the 
cases studied was collapse of a middle lobe 
associated with a similar process in the right 
upper lobe, unless the entire lung was col- 
lapsed. Therefore, the presence of the lingula 
is significant only when it and the remainder 
of the left upper lobe are simultaneously col- 
lapsed. Wlien tills occurs, the entire shadow 
of increased density is slightly larger than that 
of collapse of the right upper lobe and extends 
farther inferiorly along the anterior chest wall. 
Evidence in the lateral film that a major 
septum is no longer in its normal position may 
be the first ewdence suggestive of decrease in 
the size of an upper lobe. The septum will 
lie farther anteriorly, and its superior portion 
will axtend higher in the chest. It may also 
be noted that the normal pulmonary markings 
appear to be more closely grouped than usual. 
As collapse increases the lung markings seem 
to be crowded together and finally the in- 
creased number of markings per unit area udll 
make the smaller lobe cast a definite shadow of 
increased density in contrast mth the un- 
involved lung. This shadow of increased 
density has a rather typical shape and position, 
being somewhat fan-shaped or triangular with 
a fairly broad base as it first becomes visible. 
Later the peripheral border becomes shorter, 
the apex of tlie shadow appears to arise from 
the top of the liilum, and its base e.xtends 
against thetopandantero-medial surfaceof the 
chest wall. This shape is seen in both antero- 
posterior and lateral films. A collapsed upper 
lobe may become so small and move so far 


anteriorly and medially that the shadow of 
increased density may blend uith that of the 
upper mediastinum, the combined shadow 
merel}’’ suggesting mediastinal widening, or 
in the lateral \aew it may become assimilated 
with that of the upper anterior chest wall 
obscuring the area between the ascending and 
transverse portions of the aorta and chest 
wall. Nevertheless, the area of increased 
densit}’^ can be seen in this view if it is deter- 
mined whether the ascending and transverse 
aorta are as distinctly outlined as usual. The 
appearance of the ascending aorta is of es- 
pecial importance in relation to the right upper 
lobe. In collapse of a left upper lobe, the 
transverse portion of the arch of the aorta may 
not be clearly defined. An entirely collapsed 
left upper lobe seldom becomes as small as 
that of a right upper lobe. A decrease in size 
of an upper lobe may be interpreted as showing 
a minimal tuberculous lesion because the area 
of collapse is small and the decrease in the 
size of the lobe is not appreciated. If col- 
lapse is due to a clironic condition in wliicli 
secondary fibrosis occurs, such as tuberculosis 
or bronchiectasis, the process may remain 
stationary for many years. Acute obstruction 
occurs more rapidly and clears more rapidly. 
With decrease in size of an upper lobe the 
liilum is drauTi to a higher level, and its su- 
perior portion may be merged in the shadow of 
increased density. As a rule, the greater the 
collapse the liigher the level of the hilum 
though occasionally the presence of a tumor 
prevents the elevation of the hilum. The 
upper mediastinum and trachea maj’^ show 
some displacement toward the collapsed side, 
but this displacement is not as marked as in 
collapse of a lower lobe and, as a rule, the 
heart and lower mediastinum remain in their 
normal position. There may be some eleva- 
tion and limitation of motion of the dia- 
phragm, though a neoplasm in the upper lobe 
maj' produce phrenic nerve paral5'sis as an 
early manifestation. Any change in the 
position or contour of the septa may be of 
diagnostic importance. Except for the lin- 
gula, the segments of the upper lobes are 
divided into the apical portion, the antero- 
inferior portion, the postero-superior and the 
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chospasm can be relieved by ephedrine or 
adrenalin. Gravity can be utilized to aid in 
expulsion of the plug by posturing the patient 
and encouraging him to cough ten to twenty 
minutes after the bronchodilator is admin- 
istered. The posturing should be repeated 
everj'^ hour, the expectorant and bronchodi- 
lator every four hours. If no relief is ob- 
tained after twenty-four hours, bronchoscopic 
aspiration can be done. There is no risk in 
delaying bronchoscopy for this length of time 
provided the possibility of lung suppuration 
can be minimized. Adequate prophylactic 
doses of sulfadiazine should be given. Since 
the above procedures were adopted, bron- 
choscopy has not been necessary in any of the 
cases occurring at the Montreal Military 
Hospital. She illustrative case reports are 
cited . — The Medical Trealment of Postopera- 
tive Puhnonary Atelectasis, M. AronovUch, 
Canad. M. A. J., September, 1945, S3: 9,22 . — 
(H. n. Nayer) 

Bronchial Aspiration in Atelectasis. — ^Ate- 
lectasis caused by obstruction of a bronchus, 
may produce an abscess, bronchiectasis or 
bronchopneumonia. Six hours after total 
obstruction of a bronchus, a hyperemic ap- 
neumatosis starts in the lung tissue depending 
on the obstructing bronchus. Blood pene- 
trates into the alveoli. This condition is 
fairly common as postoperative complication 
and tlien often is interpreted as pulmonary 
congestion, cortical pleurisj' or bronchopneu- 
monia. The onset is ten to twenty-four hours 
after abdominal surgery. After thoraco- 
plasty, it develops more rapidly, witliin six to 
eight hours. The predominant sign is dysp- 
nea. Aspiration of the bronchus is indicated 
and done through a bronchoscope. It is not 
necessary to aspirate a graat quantity of 
secretion. A small amount of viscous mate- 
rial when adherent to the broncliial wall will 
completely obstruct the feeding bronchus of a 
lobe. Sometimes a real tamponade obstruct- 
ing the larger bronclii may occur. It is gener- 
ally enough to relieve the obstruction in the 
large bronchus to obtain a complete evacua- 
tion of the secretions in the atelectatic part 
of the lung. The earlier the bronchial aspi- 


ration takes place the greater the chance that 
only a small amount of secretion has formed 
and that one aspiration will be sufficient to 
relieve the symptoms. Postural drainage, 
maintenance of the cough reflex and atropine 
are helpful. The author has done forty-one 
aspimtions in 23 patients. One patient 
needed five, 4 needed three, 6 needed two and 
12 needed only one aspiration. Absolute 
indication for bronchial aspiration is post- 
operative atelectasis, although a great number 
of cases clear up spontaneously. No benefit 
would be obtained if bronchopneumonia has 
already set in. In none of the cases has the 
author seen any complications. The aspira- 
tion was followed by immediate relief of all 
the symptoms as proved by fall of temperature 
and X-ray evidence. — Broncho-aspiracion 
en la atelectasis post-operatoria {con especial re- 
ferenda a los operados de ioracoplasiia), A. E. 
Bence, An. Cdted. de pat. y din. tuberc., 
December, 1944, 5: S02. — (TF. Sivienty) 

Postoperative Pulmonary Collapse. — ^The 
most important aspect of this serious com- 
plication is its prevention. Analysis of 2,704 
consecutive cases showed that drop ether an- 
esthesia gave the highest number of respir- 
atory complications, and any method of 
anesthesia that used ether showed the same 
tendency. With proper premedication, cy- 
clopropane anesthesia gave rise to very few 
respiratory complicat'ons and none of them 
were of a serious nature. The author feels 
that preoperative and postoperative orders, as 
regards to sedation, should be given by the 
anesthesia department, and thus compli- 
cations can be avoided. Premedication 
should be sparing. In general the author 
prescribes less morphine than is in current 
use, rarely exceeding i to grain. 

Atropine or hyoscine, as the case may be, are 
to be pven about forty-five minutes before 
the operation. To reduce the interval is to 
innate trouble because the maximum anlij^- 
drotic effect of these drugs would then be 
reached when the patient is-nlready receiving 
inhalation anesthesia. Tliis would cause the 
secretions which were present in the bronchial 
tree to become inspissated. It was found 
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cases of severe embolization which may have 
been saved b}" a Trendelenburg operation, 
one has to admit that effective therap 3 ' for this 
condition is entire^'’ lacking. In the author’s 
hands, good results have been obtained in 
moderately severe and severe cases b 5 ’’ the 
immediate administration of between o and 50 
cc. of J per cent solution of novocaine in- 
trapleurallj'. Pain in the chest, and inability 
to take a deep breath, or to breathe at all on 
account of pain, are very prominent sjauptoms 
in pulmonary embolism. Tliis condition is 
immediatelj" and dramatically remedied by 
the injection of novocaine. Although it is 
not entirely clear in just what fashion the in- 
jection of novocaine strengthens the circu- 
lation and the failing right heart, it seems 
probable that the abolition of pain sets in 
motion a train of refle.xes which remedj' the 
fundamental circulatorj' difficulties of such 
patients. The results are most pronounced 
in patients with bland thrombosis and normal 
hearts. However, even in septic tlu'ombosis 
complications can probably be cut down by 
prompt administration of treatment, and 
cardiac patients are also decidedly benefited. — 
Die Behandhmg ckr Lvngenembolie viitlcls 
orUicher Befaiihing, K. Lange, Schiecis. v\ed. 
Wdmschr., Jamiarij 26, 19/(6, 76: 65. — {H. 
Marevs) 

Pulmonary Embolism. — Pulmonary em- 
bolism is more often seen in the Northern 
clinics. Its incidence is liighest during the 
cold season. In 95 per cent of all cases of 
pulmonary^ embolism the source of the em- 
bolus can be found in the deep veins of the 
legs. The incidence of fatal embolism is 
about one in SOO surgical patients. The 
earlier the diagnosis of phlebothrombosis 
and thrombophlebitis is made the earlier 
the bilateral vein interruption is done the 
shorter is the period of disability. Femoral 
vein interruption should not be performed in 
the treatment of true thrombophlebitis after 
the seventh daj’- of the disease. The older the 
patient the greater the likelihood of fatal 
embolism complicating illness or surgery. 
For this reason prophjdactic femoral vein 
interruptions have been carried out in the aged 


in 34 patients. Concomitant femoral vein 
interruption has been advocated in low thigh 
amputation. In the cardiac patient femoral 
vein interruption should be done if infarct 
occurs, if there are any signs of thrombosis 
in the leg veins and possibly prophylactically. 
Prophylactic femoral vein interruption should 
be considered in elderly patients with fracture 
of the hip and in those requiring prostatec- 
tomy. Early ambulation in postoperative 
patients may reduce the incidence of throm- 
bosis in the legs. Heparin is useful if re- 
peated minor infarcts have occurred after 
femoral vein interruption. At the present 
time, dicumarol treatment is not as safe or as 
innocuous a procedure as femoral vein in- 
terruption. Femoral vein interruption was 
carried out in 464 patients. In 367 patients 
satisfactory follow-up reports were obtained. 
There was no fatal complication. Wound 
infections occurred in 5 patients, lymphor- 
rhea in 15 patients. Bilateral femoral vein 
interruption is recommended routine^^ if 
either side is done. The ideal site for the 
interruption is the superficial femoral vein 
just below the profunda femoris. Following 
the interruption onlj’- 5 per cent of the patients 
have had infarcts of anj”^ degree. These 
infarcts may have come from the iliac region. 
The operatNe technique is described in 
detail. — Venous Thrombosis asid Pulmonary 
Embolism: Further Experience with Throm- 
bectomy and Femoral Vein Interruption, A. 
IF. Allen, R. L. Linton & G. A. Donaldson, 
J, A. M A., June 9, 19/(5, 12Sr S97. — (H. 
Abeles) 

Pulmonary Embolism. — The emboli that 
occlude the pulmonary arteries arise most 
frequentlj'- in the sj-stemic veins; rareljq an 
embolism may come from the right side of the 
heart. Pooling and coagulation of the blood 
in the deep veins of the leg are the essential 
factors in 90 per cent of the cases of pulmonary 
embolism. The septic form of thrombo- 
phlebitis rareh’- results in embolism. Slowing 
of the venous return from the lower limbs, 
changes in the blood such as anemia and a 
rapid clot retraction time, and trauma, such 
as childbirth and abdominal operations, favor 
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of necessity made at the bedside, are necessary 
because of the great variation in the ap- 
pearance of infarcts and the frequency with 
which the infarct shadows are marked by 
various complications. All authors agree 
that infarcts occur most frequently in a lower 
lobe, especially the right. When an upper 
lobe is involved, infarcts will almost always be 
found in a lower lobe also. They vary in 
size from one cc. to an entire lobe. Once 
developed it will vary but little in size, but 
complications such as pneumonia, abscess 
and pleural effusion may cause an apparent 
increase. They are frequently multiple. 
There is no characteristic shape, but by the 
nature of the process, it must be so situated 
that it borders on at least one pleural surface. 
Therefore, the shape is modified by the con- 
tour of the portion of the lobe involved. It is 
possible for an infarct to have a conical shape 
and to present a roughly triangular appearance 
in the X-ray film; but, if so, it will be triangu- 
lar in only one projection. Variations in 
shape will also be encountered as the result 
of a superimposed infarct shadow. Border 
of an infarct shadow is usually sharply de- 
marcated and the shadow is almost always 
homogeneous after the first few hours and is 
of moderate density in relation to its diam- 
eters. The presence of complications may 
obscure the X-raj'- appearance, sometimes 
quite early. Roentgen examination should, 
therefore, be made as soon as possible after 
the onset of symptoms. Among the com- 
plications are bronchopneumonia, which may 
begin within a few days; pleural effusion, 
which is a distressingly frequent complication; 
secondary lung abscess within the infarct 
which is a not uncommon sequel. Pulmono- 
pledral fistula may also develop with re- 
sultant empyema. Many small infarcts heal. 
Healing occurs by replacement of tlie necrotic 
tissue by fibrous tissue resulting in a stellate or 
linear scar. Infarct shadows must be dif- 
ferentiated from pneumonias of various types, 
neoplasm, passive hj^peremia, pleural effusion, 
cysts and atelectasis . — Roentgen Diagnosis of 


Pulmonary Infarcts, G. R. Krause, Radiology, 
Avgust, 1945, 4S: 107.— (G. F. Mitchell) 

Pulmonary Thrombosis. — Pulmonary 
thrombosis is rare in children. There have 
been only 14 cases reported in the literature 
since 1897. The literature is reviewed in this 
article and a case history given of a 7 jmar old 
boy who had recurrent “colds” with chills, 
fever and anorexia over an eight-month period. 
There had been occasional abdominal pain and 
hemoptysis. Two weeks before the onset of 
the above symptoms the boy had been in- 
volved in an automobile accident in wliich 
he had been knocked do^m, having been struck 
on the chest. At the time of the accident 
there had been no external evidence of injury. 
On admission to the hospital physical exami- 
nation revealed that he was acutely ill, pale, 
temperature 102° F., pulse 120, respirations 48. 
Moderate cyanosis was present. The heart 
was enlarged to both the right and the left 
noth a thrill present over the left third inter- 
space. A loud harsh systolic murmur was 
heard over the precordium, loudest over the 
aortic and pulmomc areas. There was dulness 
over the entire right chest both anteriorly 
and posteriorly with bronchial breathing and 
increased breath and voice sounds present 
over the areas of dulness. The liver edge was 
tender and palpable four fiuigers below the 
costal margin. The spleen was palpable 
and enlarged. Clubbing and ankle edema 
were present. The tuberculin test was 
negative. Hemoglobin was 40 per cent, red 
blood cells 2,210,000, white blood cells 
17,250 with 86 per cent polymorphonuclears. 
Admission X-ray film revealed extensive 
infiltrations in the inner zone of the right 
lung with less extensive infiltrations spreading 
out from the hilum of the left lung. The 
diagnosis was e.xtensive pneumonitis, tuber- 
culosis to be ruled out. There was no change 
on sulfadiazine therap 3 ^ The boy was 
discharged one month after admission un- 
improved. He died twenty-five days after 
discharge following two generalized con- 
vulsions. Autops 3 ' revealed a congenital 
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produce no symptoms but cough, dyspnea 
and cj'anosis may occur particularly in infants 
with expanding cysts due to check-valve 
mechanism. On X-ray axamination, these 
C3'sts maj-- be confused with an encapsulated 
empj’^ema or a tension pneumothorax. Ef- 
fective therapj’’ requires removal, either bj' 
lobectomj'- or pneumonectomy; if possible, 
operation should be deferred until the patient 
is two or more years of age. Cystic bron- 
chiectasis is regarded by some as one form of 
congenital C3'stic disease. Cystic bronchiec- 
tasis may be secondary to chronic bronchial 
obstruction. Wliere suppuration is present, 
particularl3’^ in the presence of bronchial 
obstruction such as a foreign bod3', it is 
frequentty impossible to determine whether 
the C3'stic disease is congenital or acquired. 
Nontuberculous cavities in children may be 
due to evacuation of lung abcesses or to 
partial bronchial obstruction resulting in 
pneumatocele. Usually, cavities produced 
b3' lung abscesses diminish in size as the in- 
flammation subsides. Where they persist, 
owing to flbrosis or epithelialization, surgery 
ma3’ be required. Pneumatoceles usually 
appear when pulmonary infiltrations are 
resolving and their development is not ac- 
companied by purulent sputum or other 
pulmonar3’- symptoms. Pneumatoceles com- 
monl3’' disappear in a few weeks or months 
and do not require surgery. The3' can be 
differentiated from other types of pulmonary 
• rarefaction by serial clinical and X-ray 
studies. Illustrative case reports are cited. — 
Annular Areas of Pulmonary Rarefaction in 
Children, Eileen Phillips & C. A. Stewart, 
New Orlearis M. <£: S. J., December, 19^5, 
98:247. — (H. R. Nayer) 

Emphysema. — The fundamental elements 
of respiration are the extensibility and the 
elasticit3' of the lung tissue. The elasticity 
causes a continuous tension on the internal 
surface of the thorax and so maintains the 
negative pressure in the pleural ca\’it3'. This 
facilitates the circulation of the venous blood. 
The Antal capacity depends entirely on the 
degree of distention and retraction of t 


pulmonary parenchyma. The emphysema- 
tous patient has lost part of the pulmonary 
elasticity with increase of the extensibility. 
This causes permanent hyperdistension es- 
peciall3’-, during expiration. This, in turn, 
results in an increase of the air in the lungs 
which becomes an obstacle for the entering 
of new air into the alveoli. From the physio- 
pathological Auewpoint, pulmonary emph3^- 
sema can be e.xplained as a change in the 
pulmonary structure characterized mainly 
by permanent relaxation, dilation, diminution 
and finally loss of elasticity of the lung. This 
results in an increase of the volume of the 
lungs with change from negative into positive 
intrapleural pressure. The respiratory func- 
tions are profoundly affected by these changes. 
There is increase of the residual air udth 
diminution of Autal capacity. The effective 
amount of complemental air is considerabl3' 
diminished b3’^ direct decrease of the tidal air 
and by relative increase of the dead space. 
The loss of elasticity causes in advanced 
emphysema an increase in the venous pres- 
sure. The intrapulmonaiy circulation suf- 
fers by compression of the capillary bed 
surrounding the distended alveoli. The quan- 
tit3' of blood in the pulmonar3’^ capillaries is 
diminished. Tins explains the cardiac S3unp- 
toms of the emphysematous patient. The 
cardiac function itself is affected by the 
elongation of the vessels in the vertical sense. 
The difference between the pressure in the 
ventricles and in the great vessels is less than 
in the normal individual. The contrac- 
tibility of the heart muscle fiber is diminished 
which effects the diastole. By Starling’s law 
the systohe volume is therefore reduced. 
This results in cardiac insufficienc3' which 
does not respond to the usual treatments. 
The persistentl3’’ high intrapleural pressure 
produces also the characteristic deformit3’' of 
the thoracic cage wliich is increased in all its 
diameters and ma3- finall3' be fixed in per- 
manent inspiration. As the diaphragm is 
maintained in its normal dome-shaped posi- 
tion by the difference of the intrapleural and 
intraperitoneal pressures, an increase of the 
iintrapleural pressure to around zero causes 
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miners in Bolivia are incapacitated by occupa- 
tional diseases, especially silicosis. As mine 
work represents the only base for the economy 
of the country, this is of highest importance. 
Four different types of dust have to be con- 
sidered in their effect on the lung tissue: (1) 
inert, (2) irritating, (S) sclerosing and silicotic 
and W) carcinogenic. The two first are \^dth- 
out great pathological importance. Silicosis 
is the most important form of pneumono- 
coniosis and has been made the object of this 
monograph. It is caused by inhalation of dust 
containing free silica and leads to progressive 
pulmonary fibrosis mainly of the nodular type. 
Some form of dust may be combined with 
silica. The danger then depends upon their 
percentage of silica. Many factors contribute 
to the development of the disease. Only dust 
particles smaller than 5 micra cause silicosis. 
The dimensions probably have to be between 
one and 3 micra. There is a low threshold of 
five million particles per cubic foot. Even 
permanent life-long e.xposure to this will not 
cause any harm. The high threshold is about 
one hundred million particles per cubic foot. 
This will always cause silicosis after a various 
length of time which depends largely upon the 
percentage of pure silica in the dust. Under 
equal conditions, certain individuals develop 
the disease rapidly, others only after long 
e.xposure. Here individual predisposition and 
the state of the protective mechanisms, 
especially the epithelium of the nasal cavi- 
ties and of the bronchi play a r61e. Alcohol- 
lism, so frequent among nuners, is a major 
factor in breaking down the defense mech- 
anisms of the body. The time element of the 
exposure is very important. One to two 
years' work in dust with a liigh threshold of 
particles and a high concentration of silica 
may cause acute fatal silicosis. The dust par- 
ticles are lodged in the alveoli where they im- 
mediately undergo phagoc 3 dosis and form the 
so-called dust cells. The silica causes the 
death of the phagocjde. Destructive fibrosis 
sets in wliich results in progressive obstruction 
of the lymphatics. True silicotic nodules are 
so formed. They have a diameter of one to 
2 mm. and are disseminated mainly in the 


medial portions of the lungs. If silicosis is not 
symmetrical there must be some other disease 
complicating silicosis. In the later stages 
emphysema, hypertrophy and dilatation of 
the right ventricle, thickening and S3Tnphysis 
of the pleura are constant findings. Most 
important symptoms are dyspnea, cyanosis, 
chest pain and cough. Hemoptj'sis is rare. 
There is a progressive reduction of the vital 
capacity of about 15 per cent in the moderately 
and about 25 per cent in the far advanced 
cases. X-ray examination is the most im- 
portant means of confirming the diagnosis. 
The picture may vary from increase of the 
broncho-vascular and linear markings in the 
initial phase to the typical snowflake forma- 
tion in the advanced cases. Silicosis in the 
initial or moderately advanced stage has to 
be differentiated from miUaiy tuberculosis, 
bronchial asthma, siderosis, passive pulmonary 
congestion, bilateral bronchiectasis, metas- 
tasis, mycotic infections and ‘polycythemia 
vera; the advanced case from chronic fibrotic 
tuberculosis and tumor of the lungs or medi- 
astinum. The complications of silicosis are 
pulmonary infection, cardiac failure, spon- 
taneous pneumothorax and malignancy. The 
most common complication is tuberculosis. 
Statistics have shown that the incidence of 
tuberculosis among workers was 2.39 per 
thousand whereas in the presence of the dust 
it was 5.42 per thousand. Experimental 
studies have shown that dust inhalations 
diminish the relative immunity conveyed by 
the primary infection. The development of 
tuberculosis is directly related to the con- 
centration of free silica in the dust. Tuber- 
culosis is the cause of death of a third of all 
workers in the granite industry. From 
animal e.xperiments the conclusion can be 
drawn that tuberculosis occurs as a new 
infection in the lung previously damaged by 
silica dust. The mixed lesions have a slow 
evolution but always terminate in an acth'e 
tuberculosis. Two forms of tuberculosis, as 
complication of dust disease, can be differ- 
entiated: sili co-tuberculosis and tuberculosis 
with silicosis. Silico-tuberculosis is char- 
acterized by modified silicotic lesions without 
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that silica has allergenic properties which 
are partially responsible for the dyspnea in 
silicosis. — TJw Allergenic Effect of Silica and 
Its Relation to Dyspnea in Silicosis, TF. J. 
Habeeh, Ohio State M. J., December, 1945, 
41: 1101. — (G. C. Leiner) 

Workmen’s Compensation for Silicosis. — 
The new Czechoslovak law provides for a 
compensation for workers afflicted with pneu- 
raonoconioses and consecutive tuberculous or 
carcinomatous lesions. Silicosis is an out- 
standing problem. Workers suffering from 
tliis disease receive medical care, including 
hospitalization, and a monetarj"^ compensation 
-equal either to one-half year’s full pay or 
50 per cent of their former salary for life-time. 
— The Dhease of Foundrymen: Silicosis, 
{Czech), E. Gratthner, Casop. lek. ''esk.,July, 
1946, 85: 995. — (0. Felsenfcld) 

Dust Particle Size. — Determination of 
particle size of atmospheric dusts is important 
in evaluating health hazards in various 
industries. A sufficient number of particles 
(usually 150 to 200) is measured and the 
geometric mean size and standard deviation 
are then determined graphically. Various 
methods are used for measurement of dust 
particle size. The jet dust counter commonly 
used is selective for particles below 2.0 micra. 
Other methods involving evaporation of a 
dust sample solution on a glass slide are 
particularly unsatisfactory for fibrous dusts, 
such as asbestos, due to the tendency to 
agglomeration of the particles. The collec- 
tion of dry dust bj' filter bag or directls'- 
from rafters or ledges is unsatisfactory owing 
to disintegration of more fragile particles. 
The author’s method overcomes these objec- 
tions especially for fibrous dusts. The method 
involves the settling of the suspended dust 
from a fiquid medium (ethyl alcohol) onto 
the surface of a number 1 microscope slide 
glass cover, allowing the suspending liquid 
to evaporate slowiy to dryness, and then 
mounting the cover glass, dust side down, 
onto a micioscope slide. The dust deposit, 
thus being on the underside of the cover 


glass, can be sharply focussed and measured 
by oil immersion. The Duim dust counting 
cell is used as the settling chamber. — The 
Preparation of Slides for Measurement of 
Dust Particle Size, TF. E. McCormick, Pub. 
Health Rep., February 1, 1946, 61: 129 . — 
{H. R. Nayer) 

Hazards in Fire-brick Industry. — A study 
of the refractory brick industry in Kentucky 
was carried out with regard to the dust 
hazard. Two raw materials are employed: 
plastic and hard clays. These fire clays are 
basically hydrated aluminum silicates and 
they vary in chemical composition. The 
following average amounts of free silica were 
formd: plastic clay, 17.7 per cent; flint clay, 
7.1 per cent; semi-flint clay, 14 per cent; 
burnt brick, 10.3 per cent. Analyses of the 
dusts encountered in various operations 
ranged from 1 per cent free silica in some 
burnt brick dust to 95 per cent free silica in 
the mold or parting sand. The dry pan and 
screen mills are the most dangerous sources 
of sustained dust production; maximum 
concentrations of 2,742.2 and 1,176 million 
particles per cubic foot respectively were 
found at these points. The accepted safe 
limit is 5 million free silica particles per 
cubic foot. The median particle size of 
aU atmospheric dust collected in the industry 
was three micra. Effective control measures 
are available for use in all operations of the 
industry. — Siliceo:{S Exposures in the Fire 
Brick Industry: I. Engineering Study, TF. TF. 
Stalker, J. Indust. Hyg. & Toxicol., December, 
1945, 27: 275.— {H. R. Nayer) 

Hazards in Fire-brick Industry. — An 
engineering study of the fire-brick industry 
revealed a sufficient volume of dust, con- 
taining enough free silica, to represent an 
industrial hazard. Chest X-ray films were 
made of S7G men in the industry. Ninety- 
seven (11 per cent) showed X-raj' e\ddence 
of pneumonoconiosis manifested by- diffuse, 
finely granular fibrosis. These individuals 
had been employed in the fire-brick industry 
for periods ranging from nine to fortj'-seven 
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reduced by the workers’ wearing of a special 
protecMve screen. — Nitrosegasevergiftung bd 
Schweisseni, F. Hatt, Schweiz, med. Wchnschr., 
June 1, 1946, 76: 48S. — {H. Marcus) 

Asthma. — Severe asthma is best treated in 
a hospital, preferably ia a private room. 
The new surrounding eliminates many nervous 
factors present imthe patient’s home. The 
pillows and the covers should be dust-proof. 
A pollen filter may be of advantage. The 
room should be free from drafts and fumes, 
the temperature should be even. The 
cleansing of the room is best done with a 
damp cloth. A mixture of 20 per cent oxygen 
and 80 per cent helium at a rate of flow from 
6 to 9 liters per minute may give comfort in 
an acute asthmatic attack. The most useful 
drug is epinephrine. The usual dose is 0.5 cc. 
of a 1:1000 solution. This dose may have 
to be repeated at intervals of twenty minutes. 
A one per cent solution may be used as a 
spray. The critically ill patient may need 
epinephrine intravenously, one cc. of 1 : 1000 
solution in one liter of isotonic solution of 
sodium chloride. If respiratory failure is 
imminent nikethamide or metrazole may be 
necessary. The intravenous administration 
of 0.25 g. of aminophylline in 250 cc. of a 
20 per cent solution of dextrose may be of 
value. Aminophylline may also be given 
orally, 0.1 to 0.2 g. three times daily, or 
rectally 0.5 g. Ephedrine or ephedrine-like 
drugs are frequently used in combination 
with barbitmates and aminophylline. When 
bronchitis is a prominent factor an expectorant 
is of utmost TOlue. Iodides are most helpful; 
if not tolerated ammonium chloride may be 
helpful. If nenous factors are prominent 
small doses of a sedative are indicated. If 
premenstrual tension causes an exacerbation 
of the asthma, estrogens should be used. 
Bronchoscopy has to employed if broncho- 
stenosis is suspected. — Treatment of a Seriously 
lU Asthmatic Patient, H. M. Carryer, 'L, E. 
Prickman, C. K. Maytum & G. A. Koekche, 
J. A. M. A., May 4, 1940, 131: S1.~{H. 
Abelcs) 


Asthma in Southwest Pacific. — ^Asthma 
has proved to be one of the important causes 
of chronic disability in the Armed Forces in 
the Southwest Pacific area. That asthma 
should recur or develop to a greater extent 
in the Armed Forces, either in the United 
States or overseas, than in the same age group 
among the civilian population, was not 
unexpected. The extremes of climate, in- 
creased exposure to dust and pollen, strenuous 
physical exertion and the emotional strain 
of military life would favor the recurrence 
or aggravation of mild asthma, and the 
development of new cases. The anticipated 
unfavorable effects of tropical conditions on 
asthma became apparent soon after our 
troops occupied certain islands in the South- 
west and South Pacific areas. As more 
and more cases were being observed, the 
general aspect of the whole question assumed 
considerable importance and prompted the 
present study. Three hundred and fifty-two 
cases of asthma, representing 1.2 per cent 
of total admissions, were observed at a General 
Hospital in the Southwest Pacific Area. Of 
these, 209 were studied in detail, and an 
analysis of them is presented: 107 developed 
asthma prior to service; 102 after entering 
military service; 136 were inducted, 51 
enlisted, 13 entered through the National 
Guard and 8 were oflScers; 109 were admitted 
from other hospitals, 98 from Base or unit 
dispensaries and 2 were not admitted but 
were studied in the out-patient department; 
119 of 130 patients serving in the tropics 
axperienced prompt aggravation or recurrence 
of symptoms, only 11 were not made worse; 
66 patients developed their primary attack 
in the tropics. The rapidity with which 
aggravation or recurrence developed after 
arrival in the tropics was most striking; 
likewise, the primary attack appeared quickly 
but less so than the former. This sequence 
suggested an allergic mechanism. Develop- 
ment of asthma, either recurrence, aggrava- 
tion or primary attack, was perennial; 
seasonal factors apparently e.xerted no influ- 
ence. Pollen in the tropics and in Australian 
areas can be found throughout the year. 
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of the excision of the sj-mpathetic ganglia 
and plexus is not clear. It would appear 
that the entire vegetative sj'stem is intimately 
bound to humoral factors which act on the 
specific nerve tissue wherever it is located. — 
Wciferc Versvche zur operaiiven Behandlung 
des Asthma bronchiole, K. Lange, Schweiz, 
med. Wchnschr., March 16, 1946, 76: 22S . — 
{H. Marcus) 

Premenstrual Asthma. — Certain cases of 
asthma are caused by ovarian insuSiciency. 
If caused by hj'pofoUiculinemia estrogens 
maj’’ be used with success. Sometimes the 
asthmatic attacks are directly related to the 
menstruation although the menstrual period 
may be completely normal and regular. This 
type of asthma may be caused bj' hj'per- 
folliculinemia. It has been successfully 
treated with injections of corpus luteum. 
Clinically, there is swelling and pain of the 
breasts several daj'S prior to the menstruation 
often followed by pelvic pain. During the 
menstruation there is a crisis of asthma, 
sometimes urticaria, fever, vicarious men- 
struation, ner\’-ousness, irritability and 
migraine. The authors have treated G cases 
of premenstrual astluna due to hyperfoUic- 
ulinemia with testosterone. The relief with 
small doses of testosterone (5 mg. to not 
more than 50 mg.) was immediate in 4 cases. 
In 2 cases the treatment failed. Tins failure 
is attributed to recurrent infections which 
were found to be a sinusitis in one and an 
appendicitis in the other case. — Asmas pre- 
menslruales, J. M. Rodriguez Folgueras & I. P. 
Toxdct, An. Cdtcd. dc pat. y din. Ivberc., 
Dccc77}bcr, 1944, 6: 327. — (IF. Swienty) 

Asthma. — ^Nine patients with intrinsic 
broncliial asthma were treated vith penicillin. 
Penicillin was administered by intramuscular 
injections and, at a later date, intratracheally. 
Although there was slight clinical improve- 
ment it was felt tliat penicillin offered no 
advantage over the usual types of treatment. 
— The Clinical Use of Penicillin in the 
Treatment of Intrinsic Bronchial Asthma, 
S. F. Hampton, M. B. ITrne, TF. Allen, G. S. 


Thompson & M. P. Starr, J. A. M. A., 
April 28, 1945 , 127: 1108. — {H. Abeles) 

Alveolar Cell Tumor. — The nature of cells 
lining the pulmonary alveoli, if an}', and 
that of septal cells is still under debate and 
with this, the question whether carcinomata 
may arise from these cells. One case is 
presented of a very early tumor which pre- 
sented the characteristics of an “alveolar 
ceU tumor.” But it was possible to show 
that this tumor originated in a bronchiole. 
Another case is presented of a primary 
adenocarcinoma of the gallbladder witli 
metastases in the lung. The latter had all 
the gross and histological characteristics of 
“alveolar cell tumor.” A study of 125 cases 
of pulmonary metastases showed that, if the 
primary tumor was a pure adenocarcinoma, 
the pulmonary metastases had the distribution 
of “alveolar cell tumors.” It is believed 
that all so-called alveolar cell tumors are 
either metastases of recognized or non- 
recognized primaries in some other organ or 
true bronchial carcinomata arising from the 
basal cells of bronchi or bronchioli. — “Alveolar 
Cell Tumor" of the Lung, P. A. Herbul, 
Arch. Path., February, 1946, 41: 175. — {M. 
Pinner) 

Primary Lung Tumors. — Over a period 
of fifteen years a histologically proved 
diagnosis of primary cancer of the lung was 
made in 157 patients. The incidence was 
Iiighest between the ages of 40 and 50 years. 
It occurred four times as often in men as in 
women. The most common symptoms were 
cough, pain, sputum, hemoptysis and 
wheezing. A roentgenographic diagnosis of 
primary cancer of the lung was made in 
152 cases, a positive diagnosis by bronchos- 
cop 5 ' was obtained in 89.3 per cent of the 
cases in which the procedure was carried 
out (122 cases). Pleural effusion occurred 
in 26 patients. Carcinoma cells were demon- 
strated in 5 effusions. Biopsy of lymph 
nodes permitted the diagnosis in 26 patients. 
Pulmonarj' resection was carried out in 49 
patients (31.2 per cent). Eight patients 
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remainder 47 were considered suitable for a 
radical course of treatment, while 46 received 
only palliative treatment. The average dura- 
tion of life in untreated cases was ten weeks. 
In those receiving palliative X-ray treatment, 
it was five months; generally there was some 
alleviation of symptoms. Of the 47 patients 
who received radical therapy, 12 were alive 
when the article was written, the average 
duration of life being 26.5 months. The 
35 patients who died survived an average 
period of 11.4 months; all but 5 were able 
to return to work after the end of treatment. — 
Radiotherapy in Inoperable Caees of Cancer 
of the Bronchns, G. Hilton, Brit. J. Tnberc., 
AprU—Jvly, 1946, 39: 61. — (A. G. Cohen) 

Biopsy in Lung Cancer. — A biopsy of the 
bronchial mucosa, even if apparently normal 
under bronchoscopic examination, may estab- 
lish sometimes a positive diagnosis of 
epithelioma. Two cases are presented in 
which, clinicall 3 ’’, a diagnosis of pulmonary 
carcinoma had been established. Although 
the mucous membrane of the involving 
bronchus appeared completely normal, a 
biopsy was done. It was found that the 
invasion had already reached the main 
bronchus and a previously contemplated 
pneumonectomy had to be abandoned. 
Systematic biop.sy of the bronchial mucosa 
before operation is advocated in similar 
cases especially in that region where di^dsion 
of the root is contemplated. — La biopsia de 
mucosa bronqtiial apareniemenie sana en 
casos dinicamente sospechosos de cancer de 
pidmon, A. Bence, J. Peroncini & J. C. Rey, 
An. Cdted. de pat. y din. tuberc., December, 
19Jt4, 6: 334- — (TT. Stcienty) 

Adenoma of Bronchus. — ^A studj'' was made 
of 3S consecutive cases. The condition is 
more common in women. The average age 
of the patients was 37 yeais. The average 
duration of sjTnptoms prior to diagnosis was 
twenty-sLx months. Hemoptysis was present 
in 54 per cent of cases but was the initial 
symptom in onlj’' 22 per cent; the character 
of the hemoptysis was no different from that 


caused by any other type of bronchial lesion. 
Cough was present in So per cent. At first 
it was nonproductive. Later, with the 
development of infection secondary' to atelec- 
tasis, the cough became productive of purulent 
sputum. Recurrent attacks of pneumonia 
in the same lobe were noted. Wheezing 
was noted in 23 per cent of cases. There was 
evidence of pulmonary suppuration in 23 
per cent. Physical signs varied greatly. 
The tumor mass can at times be outlined by 
tomographic or by bronchographic studies. 
Atelectasis of the lung is indirect evidence of 
the presence of a tumor. The gross appear- 
ance of the neoplasm is so typical that the 
bronchoscopist can often make a correct 
diagnosis. The lesion appears as a pedun- 
culated mass, the end of which is freely 
movable. It appears pink, red or purple 
and has a smooth surface which bleeds easilj' 
on contact. The diagnosis must, however, 
be confirmed by microscopic e.xamination. 
There is a tendency for the adenoma to ‘ 
infiltrate the bronchial wall. It generally 
arises in a large bronchus, more frequently 
on the right. Various degrees of bronchiec- 
tasis vith accompanying pneumonitis are 
found. Histologically, differentiation from 
carcinoma is not always easy. IMitotic 
figures are generally absent, as are evidences 
of degeneration of the tumor cells. The 
characteristic cell is small, round and regular; 
the nucleus is not markedly hyperchromatic. 
The cells do not vary in size. There are no 
metastases. The tumors are very vascular. 
If left untreated, the disease eventually kills 
the patient. In 14 cases where treatment 
was surgical, there was one death. In 22 
cases treated by other means, there were 2 
deaths. There is division of opinion as to 
whether endoscopic removal or extirpation 
by lobectomy or pneumonectomj' is the 
preferable treatment. It is the , authors’ 
practice to emploj' the conservative form 
of therapy in those cases in which the adenoma 
is attached to the bronchial wall by' a com- 
paratively narrow pedicle, is easily' movable 
and is situated in a readily accessible bronchus. 
It is also indicated when the tumor is close 
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awaiting medical discharge, they now have 
some cough and expectoration of sputum. 
Information received from 36 men revealed S 
with no sj^mptoms (one was reinducted by his 
draft board and, according to his medical 
officer, is as 3 Tnptomatic), 2 have had unilateral 
lobectomies, 12 have symptoms so slight they 
are hardly noticeable, 8 feel well enough to per- 
form their regular tasks in a satisfactory man- 
ner, 5 have moderateb’^ severe sjunptoms and 
have lost weight and are unable to work regu- 
larlj’ and onlj' 3 are under a phj'sician’s care. 
None of the group with symptoms have con- 
sulted a thoracic surgeon. Most of the men 
agreed that outside work in a dry climate 
seemed to reheve them. Tj^pical cases are 
reported in detail. Among the 156,000 men 
X-raj^ed, 638 were found to have nontubercu- 
lous infiltrations, and most had these findings 
in one or both lower lobes. These men were 
admitted to the hospital where it was found 
that the majority had no or few symptoms. 
Many of them were beUeved to have atypical 
pneumonia. Onlj' about 8 patients had lobar 
consolidation and in these the findings cleared 
at the end of two to three weeks. In about 
100 cases, infiltrations persisted and accen- 
tuated peribroncliial markings, ring-like 
transparent shadows or some recent pleuritic 
reaction were noted. Later, when these find- 
ings were encountered it became almost a 
routine to obtain a bronchogram. In addi- 
tion to the 41, 4 men showed some dilatation 
of one or two bronchial radicles. Evans and 
Galinsk}’’ describe similar cases and raise the 
question whether these persons will go on and 
show progressive bronchial dilatation or 
whether the process is arrested and will finally 
disappear. It was decided to allow the men 
who, on close questioning, were asymptomatic 
and well to continue an arm}-^ career. Of this 
group, S men continued to deny any S 3 Tnp- 
toms, while 12 have S 3 Tnptoms so slight as to 
be almost unnoticeable. Only 3 were later 
available for ree-xamination and these showed 
no change. It has been suggested by Camp- 
bell el al. that bronchiectasis may develop in 
cases of at 3 ’pical pneumonia that are slow to 
clear and have some associated atelectasis. 


With this in mind, it would be desirable to 
obtain pre^dous X-ray films, but in only 4 cases 
could this be done. One man was shown to 
have a previous bronchiectasis and one de- 
veloped broncliiectasis subsequent to his pneu- 
monia. However, among over 1,000 cases of 
pneumonia diagnosed b 3 '’ X-ra 3 % 18 cases had 
persistant findings from four to six weeks. 
Of those who were bronchogramed, none were 
found to have any bronchial dilatation. A 
recent Army Medical Bulletin suggests that 
discovery of minimal bronchial dilatation 
without symptoms should not be cause for 
dismissal from military service. This ex- 
perience recorded by the authors seems to con- 
firm the soundness of this policy. — Non-Dis- 
ahling Bronchiectasis, A. Fine & T. B. Stein- 
hausen, Radiology, March, 1946, 46: 237.— 
(G.F. Mitchell) 

Treatment of Bronchiectasis. — Forty-one 
per cent of all patients with bronchiectasis die 
witlun five years after the beginning of the 
disease from complications, such as right-sided 
heart failure, pneumonia, brain abscess, etc. 
Eighty-five per cent die nithin twenty 3 ’-ears. 
The weakness of the bronchial wall increases 
the disproportions between the negative intra- 
thoracic pressure and the positive atmospheric 
pressure in the bronchus. This purely 
mechanical factor causes distention of the 
bronchial wall and atelectasis of the surround- 
ing tissue. This may lead to obstruction of 
the bronchus with dilatation of its distal por- 
tion. Medical treatment cannot cure the dis- 
ease definitel 3 ' as it is impossible to reestablish 
the normal anatomical structure of the affected 
bronclu. But the treatment can dela 3 '^ the 
progress of the disease. It is directed towards 
the suppression of local infections. An in- 
fectious focus in the sinuses or tonsils has to 
be removed. The respirator 3 ’' tract should be 
inspected and obstructions caused b 3 ’^ polyps, 
adenoids or a deviated septum should be re- 
moA'ed. Adequate postural drainage is essen- 
tial. In bilateral bronchiectasis, it should 
be done twice daily for a half hour on each 
side. Acute infections of the lungs and bron- 
chi are treated with bed-rest, continuous o.X3'- 
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minutes. Patient regained consciousness in 
four hours. An X-ray film of the chest and 
abdomen four days later revealed a right-sided 
pneumothorax and a considerable pneumo- 
peritoneum. Another X-ray fil m ten days 
later showed neither pneumothorax nor pneu- 
moperitoneum. Patient was discharged six- 
teen days after the incident symptomless, 
apyrexial and free of physical signs, and has 
remained well since. Damage by the bron- 
choscope was the direct cause in this case, since 
no oxygen had been introduced. No real 
morphological explanation of tins emphysema 
was possible. The second case was that of a 
boy 5 years of age admitted for bronchography 
under general anesthesia. Acute mediastinal 
emphysema and a bilateral shallow pneumo- 
thorax occurred as a result of a sudden deliverj' 
of oxygen into an intratracheal catheter, the 
accident being due to a faulty check-valve. 
Acute emphj'sema quickly developed, be- 
ginning with the e 3 'elids and rapidly involving 
the face, neck and upper chest. Oxygen was 
given by mask and the child made an unevent- 
ful recovery. He was discharged five days 
after the incident, the radiograph taken on 
discharge showing that both lungs had com- 
pletely reexpanded. — Massive Svrgical Em- 
physema, Pneumothorax, and Pneumoperito- 
neum, B. Jones, Brit. M. October 20, 19/, 5, 
2: 5S0.—-{X>. H. Cohen) 

Blood Coagulation in Pleural Cavity. — This 
relatively simple matter has caused much con- 
troversy for over 100 years! Le Blanc and 
Trousseau in 1S29 performed experiments on 
horees and concluded that (1) blood in the 
pleural cavity coagulates; (5) it does not cause 
irritation; and (S) it is readily absorbed. 
Tlrese conclusions are good to-day despite 
many statements to the contrary. Deimy and 
Minot in 1915 repeated experiments of otliers 
and readied the conclusion that blood in the 
pleural cavity remains to a large extent fluid, 
not because of the presence of any "anti” sub- 
stances, as some claimed, but because coagula- 
tion and defibrination produces a liquid that 
has all the gross appearances of whole blood, 
but in reality is only serum and cells. Elliot 


and Henrj'^, 1916, stated : “As blood flows from 
a wound into the pleural cavity, it clots rapidly. 
The clotting is not a massivm coagulation such 
as one finds in a test tube of blood removed 
from blood vessels. The cardiac and respira- 
tory movements agitate and whip the blood 
during coagulation, so that fibrin is thrown out 
and becomes deposited in layers of varying 
thickness on the parietal pleura and that part* 

of the lung dipped into the effused blood 

This is a fluid which has at this stage no power 
to clot because it contains no fibrinogen . . . 
later an inflammatory pleural e.xudate is 
tluown out and added to the pool of liquid 
blood. If much fibrin ferment is still present 
. . . the fibrinogen of this exudate will also be 
coagulated, hlore frequently' it escapes this 
change and then a sample of fluid taken from 
the pleural cavdty axhibits a coagulation on 
standing which we term a secondary clot. 
This secondary clot has led . . . to the false 
conclusion that this is the primary clot. Ab- 
sorption from the pleural cavity probably 
takes place as follows: substances in solution 
will be taken up by the blood stream, and par- 
ticulate matter will be removed by the 
IjTuphatics either by way of phagocjdosis or 
by direct ingress of the particulate matter to 
the lymphatic channel. Moreov'er if the as- 
pirated fluid blood is studied on successive 
daysafterinjuryit is found that the percentage 
of hemoglobin rapidly falls while the percent- 
age of fibrinogen rapidly rises. This suggests 
dilution by a reactive pleural e.xudate, which 
is most undesirable.” The clinical application 
of all this is that '‘recovery from a hemothorax 
requires that the lung should reach the chest 
wall and obliterate any pleural cavdty at the 
earliest moment. If fibrin develops before the 
pleural lay'ers become apposed, the closure is 
mechanicalty delayed. Once fibrin has or- 
ganized, it acts as a constricting barrier and 
encourages persistence of dead space and in- 
creases the risk of fibrothorax. This means 
full respiratorj' function is not recovered. 
This is the inevitable state of affairs in hemo- 
thoraces of appreciable size which are treated 
conservatively. Tlie treatment of hemo- 
thorax should not therefore be conservativ'e. 
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emata smaller, (c) to tide over criticall 5 ’- ill pa- 
tients until they can be operated on safety. 
Empyema is cured vhen complete obliteration 
of the cavitj’’ is accomphshed. It is rational 
to treat an empyema by aspiration of pus and 
instillation of penicillin as long as improve- 
ment is made; if this cannot be achieved sur- 
gical drainage should be done without further 
temporizing. Thirteen case histories are 
given as illustrations of the above statements. 
— The Valve of Penicillin in the Treatment of 
Empyema, J. TF. Hirshfeld, C. TT. Bvggs, TF. 
E. Abbott & M. A. Pilling, J. A. M. j4.., Jitnc 
2S, 1943, 128: 577.— {H. Abeles) 

Postpueumoiiic Empyema. — ^The basic ob- 
jectives in the treatment of pleural emp 5 'ema 
are sterilization of the exudate and oblitera- 
tion of the pleural space by reexpansion of the 
lung. The best results are obtained when the 
development of dense pleural adhesions can be 
prevented. Hitherto, surgical drainage has 
been the mainstay in the treatment of post- 
pneumonic empyema. The principle of allow- 
ing the e.xudate to become thickened lowered 
the mortality rate attendant in operating upon 
postpneumonic empyema; however, this also 
permitted the development of adhesions of the 
visceral pleura wliich, in some instances, pre- 
vented proper reaxpansion of the lung. With 
the use of the sulfonamide drugs and penicillin 
to sterilize the pleural exudate, it became pos- 
sibile to utilize simple multiple aspirations as a 
definitive procedure. The authors detail their 
experiences with 14 cases of postpneumonic 
empyema treated with sulfonamides and re- 
paated aspirations. In addition, 3 patients 
also received penicillin. Traatment was suc- 
cessful in all 14 without complication. Sul- 
fonamides alone when given by mouth or in- 
travenously in conjunction with thoracocen- 
tesis resulted in rapid sterilization of the 
exudate in 11 patients. Sulfonamides were 
not used localty. Penicillin was emplo 3 'ed 
both parenteralty and locally. Chest aspira- 
tion should be done earty whether the em- 
pj-ema accompanies or follows pneumonia. 
The pleural space should be eracuated as com- 
pletety as possible with each tap. Thoraco- 


centesis should be repeated frequently at inter- 
vals of one or more daj’S as the exudate forms 
and should be continued until no further fluid 
is found. Replacement of fluid with air was 
not done. The authors believe that this 
method should be apphed routinely in post- 
pneumonic empyema. The procedure of al- 
lowing the pleural exudate to tliicken and per- 
forming a thoracostoms’- should be applied 
only when chest aspiration cannot be safety 
used because of the location of the exudate or 
where the infecting organism is resistant to 
sulfonamides and penicillin. — Treatment of 
Posipncvmonic Thoracic Empyema with Sul- 
fonamides, Penicillin and Repeated Thoracen- 
teses, A.. I. Josey,J. TF. Trenis & TF. F. Kam- 
mer, Ann. Int. Med., November, 1945, 23: 
800. — (if. R. Nayer) 

Penicillin in Acute Empyema. — ^In an at- 
tempt to establish the most efiTective treat- 
ment of empyema following pulmonary sup- 
puration, the authors have compared a series 
of 24 cases treated with penicillin and 14 cases 
treated without. The best plan of treatment 
was found to be the aspiration of pus and in- 
stillation of penicillin into the pleural caxutj* at 
first, and drainage bj' intercostal catheter after 
the pus had thickened. The amount of peni- 
cillin to be instilled depends on the clinical 
phase of the patient’s underl 3 'ing disease. If 
the patient is still toxemic and the S3*5temic 
condition requires treatment, 60,000 units of 
penicillin are given twice daity, or if aspira- 
tion is performed every’ other day, 240,000 
units are given. If the effusion is frankly 
purulent and the patient’s general condition is 
satisfactory', only 500 units are given. This 
can usually' be done in pneumococcal infec- 
tions, whereas staphylococcal infections re- 
quire intensive and prolonged treatment. 
The sooner fluid is recognized, and the sooner 
local treatment is begun, the better the result. 
However, even if sterilization of the pus is 
obtained by' earty local treatment, intercostal 
drainage is usually still indicated because the 
pus thickens even if sterile so that it cannot 
be evacuated through a needle. After under- 
water drainage is established negative Gram 
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evidence of eor jnilinonulo was hidden in most 
cases by the alteraiions in the chest created 
l)y omidiyseina, fdirosis, pleural obliteration 
or kyphoscoliosis. In M of the 21 casc-s in 
wlioin electrocardiograms were talccn there 
wa.s right n\is deviation. The most common 
error in diagno.sis was: arteriosclerotic heart 
disease, which diagnosis was made in 20 
C4ise.s. The diagnosis of cor pulmonale wa.s 
in no case made i)rior to the onset of cardiac 
failure. — Chronic Cor Ptihnonale: Sixtii Cases 
Studied at Necropsn, D. M. Spain & Jl. J. 
Handler, Arch. Ini. Med., Jamiarij, lO.'iG, 77: 
S7.—{G. C. Laver) 

Aneurysm of Innominate Artery. — Fewer 
than 100 operations have been irerfornred on 
the innominate artery .‘;ince ISIS; approxi- 
mately 25 per cent have been for aneurysm. 
In .all, there have been 23 ligations for in- 
nominate .aneurysm. The procedure is very 
hazardous, secondary' liomorrhago being the 
chief cause of death. Tlie author reports a 
case in which the cause w.as syidiilis and 
which first appeared after a severe coughing 
spell. The aneurysm was ligated proximally 
by means of two wide rubber bands. Pulsa- 
tions cc.ascd immediately. There were no 
brachial or cerebral complications. Even- 
tually the mass completely dis.appearcd. — 
Ligation of the Innominate Artery for In- 
nominate Anatrysm Usvig Rubber Bands, 
J. C. Trent, Surg., Gyncc. & Obsl., April, W/fG, 
82: 4G3.—{A. G. Cohen) 

Erythema Nodosum. — Among 40 c.ases of 
erythema nodosum observed by the author, 
only 33 had positive tuberculin reactions. 
Of these 33, C had certain clinical tuberculosis. 
In the remaining 27, tuberculosis is the most 
likely etiological disease, although some 
patients presented a picture of acute poly'- 
arthritis which is not often seen in tuberculosis. 
Concerning the 7 tuberculin-negative pa- 
tients, no etiological factor could be demon- 
strated in 5. Four of these 5 patients Irad 
acute polyarthritis, and the fifth had a sore 
throat and nephrits. It would thus appear 
that the accompanying erythema nodosum 
may have been of rheumatic origin. One 


patient developed manifest signs of congenital 
.syphilis .shortly after her erythema nodosum, 
and the other cn.se w.as very suspicious of 
sarcoidosis, although erythema nodo.sum is 
ordinarily not seen in sarcoidosis. Tlie 
Ijrcsence of lymph node enlargement in the 
mcdia.stinum does not appear to clinch the 
diagno.sis of tuberculosis even in a tuberculin- 
positive case. Enlarged hilar nodes were 
obsen'cd in 3 out of the 7 c:isc.s of tuberculin- 
negative erythema nodosum. It is possible, 
therefore, that the tuberculin-positive pa- 
tients who had evidence of polyarthritis h.ave 
a rheumatic etiology n.s the b.asis for their 
disca.se. The symptom complc.x of sore 
throat, ery-thema nodosum, polyarthritis and 
unilateral or bilateral mediastinal node en- 
largement m.ay, then, be more often rheumatic 
than tuberculous. — Tvberatlin Negative 
Erythema Nodosum, J. II. Vogt, Acta. mcd. 
Scandinav., January SI, lO/fi, 123: 151. — (17. 
Marais) 

Pericarditis following Upper Respiratory 
Infection, — Eight case reports of patients 
with acute pericarditis with clTusion are 
presented. Six of these p.aticnts liad a 
history’ of tonsillitis, phary’ngitis or miso- 
phary'ngitis; the remaining 2 patients had a 
nonproductive cough. The main symiptom 
w.as substernal pain in all cases. A precordial 
friction rub w.as heard in 5 patients. The 
highest leukocy’tc counts were between 6,000 
and 27,400 per cubic millimeter. Peric.ardio- 
centesis was done in 5 cases; hemorrhagic 
fluid was obtained in 4, clear amber fluid in 
one. Bacteriological examination was nega- 
tive in all cases. Electrocardiograpliic find- 
ings were: Progressive inversion of the T 
w.aves, straightening of the S-T segments, 
elevation of the S-T segments. Two possi- 
bilities of the pathogenesis are considered: 
“(I) The proximity of the hilum ly'mph 
nodes with extension of the infection into 
the pericardial sac. (5) A hypersensitive 
response by' the pericardium to an offending 
organism in which the immune reaction of 
the body' is inadequate.” — Pericarditis xcith 
Effusion follomng Infections of the Upper 
Respiratory Tract, D. A. Nathan & R. A. 
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Due to delay incident to war, it was received 
for publication one and one-half years after 
it was written.) This is a case report of a 
soldier wounded in the right chest by high 
explosive fragnaent on July 19, 1943. Wound 
was debrided and he was evacuated to the 
rear. Five days later a thoracotomy was 
done and the fragment and clot removed. 
No sulfa drug was used, and incision closed 
with water seal drainage. Five da 3 fs later 
frank pus was found in the wound, which was 
opened and drained. Cultures revealed 
hemclji/ic staphylococcus aureus. The next 
day patient developed embolic foci in the 
good lung, in spleen and in tips of extremities. 
Blood culture was positive. Full doses of 
sodium sulfathiazole and daily blood trans- 
fusions were used for seven days without 
benefit. On August 17 liis condition was 
rapidly deteriorating. Sulfathiazole and 
blood transfusions were stopped and penicillin 
begun. He received 50,000 units intrave- 
nously twice with a sLx-hour interval, then 

25.000 units also intravenously, and thereafter 

15.000 units intramuscularly every three 
hours. There was an immediate response 
and in forty-eight hours spontaneous sub- 
sidence of all the infected emboli. By 
August 27 the blood cultures were negative, 
despite a three-day discontinuance of treat- 
ment due to lack of drug, and penicillin was 
stopped August 31. Patient was followed 
and made uninterrupted recover 3 \ — Recovery 
from Hcmohjltc Staphylococcus Anrats Bac- 
teremia Atlrilnitcd to Penicillin Therapy, 
Major T. H. Buford, Major P. C. Samson, 
Major L. A. Brewer, III & Major B, Burbank, 
J. Thoracic Surg., December, 1945, 14: 4SS . — 
(IF. HI. G. Jones) 

Anal Fistula. — Six hundred patients with 
anal fistulae were studied in an attempt to 
evaluate the part tuberculosis plaj’s in the 
etiology of anal fistulae. Clinical and histo- 
logical examinations and guinea pig inocula- 
tion were used to determine the nature of 
a fistula. In SS.5 per cent of the 600 cases no 
e\ddence of tuberculosis was found anywhere, 
neither in the body nor in the fistula. In 


5.5 per cent there was e%ddence of tuberculosis 
somewhere in the body in addition to positive 
Hstological findings and guinea pig inocula- 
tions. In 3.2 per cent no evidence of tuber- 
culosis could be found in the fistula but there 
was clinical and roentgenological e\ddencc of 
tuberculous infection somewhere in the body. 
In one per cent there was clinical and 
roentgenological e\'idence of tuberculosis 
somewhere in the bod}’^ but only the guinea 
pig inoculation from the anal fistula was 
positive. In l.S per cent either histological 
examination or guinea pig inoculation or 
both tests were positive in the absence of 
demonstrable tuberculous disease at an 5 ’’ 
other site . — Tuberculosis and Anal Fistida, 
R. J. Jachnmn & L. A. Buie, J. A. M. A., 
March 9, 1946, 130: 650. — {H. Abclcs) 

Anaphylactic Reactions to Congo Red. — In 
100 consecutive congo red tests, 6 instances of 
severe reactions, including 2 deaths, were 
recorded, hlinor reactions, such as chills 
and dizziness, have not been seen uncommonly 
among clinicians, and even the more severe 
reactions may not be too rare, although no 
cases of de.ath have heretofore been published. 
The c.ause of such reactions is not clear: 
perhaps they are related in some way to the 
hemostatic properties attributed to Congo 
red, or, more likely, a sensitization phenom- 
enon is responsible, in so far as all patients 
manifesting severe reactions had been given 
Congo red injections pre^’iously without 
reaction. Although congo red is not a 
protein, the dye, coupled with proteins of 
his own serum, may form an azoprotcin 
which, being foreign to the p.atieut, sensitizes 
him, so that he reacts to a subsequent injec- 
tion by anaphylactic shock. Caution must 
therefore be used in injecting congo red into 
patients .already tested with the d 3 'C on some 
former occasion. The G c.asc histories arc 
reported in detail . — Systemic Reactions la 
the Intraccnotis Admviistration of Congo Red, 

I. J. Sclikojf & I. J. Bernstein, Quart. Bull. 
Sea T'teio Hasp., April, 1946, 8: ISl. — (P. Q. 
Edwards) 
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fiUuHc3 indicftto tlio seriousness of (lie tuber- 
culosis situation. Factors responsible for the 
high inciilenco include poverty, poor nutri- 
tion, ignorance, fatigue and especially exces- 
sive exposure due to late diagnosis and lack 
of institvitional accommodations. Improved 
stnudaals of living, especially of housing and 
nutrition, arc tirgcrl to raise the resistance of 
the general population to the tubercle bacillus, 
but BCG vaccin.ation is not inentionc<l. Dis- 
pensaries, laboratorj’ Ecr%'icc, X-ra)* and 
sjiccialists to cx.amine suspects, contacts, both 
of known eases and of tuberculin rc.acting 
children, and adult groups of other kinds, arc 
recommended for the identification of poton- 
ti.al and actual sources of infection and of cases 
that might benefit from treatment. Incrc.a«e 
in the institutional accommodation for 
patients from the present .l-nO, which is only 
0.75 beds per annual death, is assential, but 
homo care m.ay be improved in the meantime. 
Social measures to .a=.sist the patient and his 
family, by financial allowances and other forms 
of social liclp, and a campaign of public hc.alth 
education and provision of incrc.ascd medical 
and nursing personnel arc recommended. — 
Tithcrmlosis in Newfoundland, T. 0. 
Garland & P. D'Arcy Hart, Report of a five 
weeks' msit, Privatchj printed. — (F. Bogen) 

Chest Ezazninations in Discharged Soldiers. 
— This is an abstract from a paper by W. W. 
Lindahl, “Pulmonar3’' Tuberculosis and Other 
Thoracic Diseases Among Army Separatees.” 
Routine chest photo-roentgenograms were 
taken of 93,500 soldiers at a Separation Cen- 
ter. There was evidence of tuberculosis in 
122 (0.13 per cent). In 50 of these eases the 
lesions were found to be inactive. There were 
caAoties in 10, and pleural effusion was present 
in 4; 35 cases of pneumonia and 4 cases of 
thoracic tumors were detected. The low in- 
cidence of thoracic diseases in separatees may 
be due to the induction screening and medical 
supervision of the troops. — Thoracic Diseases 
among Separatees, (Not signed), Bull. U. S. 
Army. M. Dept., November, 19J)6, 6: 544 - — 
(0. Pinner) 


Pulmonary Tuberculosis In Medical Stu- 
dents,— The prevalence of significant adult 
tjT)o pulmonary tubcrculosi.s among Harvard 
medical students wn.s 2.2 per cent. Slightlj' 
more than 30 per cent of students entering 
school ns nonrcnctors became reactors before 
graduation. Conversion from a nonreaefive 
to a reactive state (to tuberculin) while in 
medical .school carried a liability of more than 
5 per cent' that the disen.se would develop be- 
fore graduation. The number of ca.sc3 of pul- 
monary tuberetdosis developing in the last two 
years of .school was four times ns grc.at ns those 
occurringin the first two years. However, the 
incidence of acquistion of tuberculous infec- 
tion, ns indicated bj’ the tuberculin test, was 
approximate!}' the same (12 to 13 per cent) 
for each j'car. This indic.atcs that other fac- 
tors than the opportunity for infection contrib- 
ute to the development of clinical tuberculosis, 
Tlic disc.Tse often became s}'mptomatic be- 
tween annual e.xaminntions, indicating the 
rapid progression of lesions, once they have 
appeared. It is felt that an interval of one 
year between axnminations is too long. In 
order to detect lesions at an early stage, semi- 
annual examinations arc required. — Pulmo- 
nary Tuberculosis in Harvard Medical Students, 
H. P. Brean & L. IF. Kane, New England 
J. Med., September 5, 194G, 23Si SIS.— (A. 

G. Cohen) 

Fluoroscopy In Railroad Employees. — Rou- 
tine fluoroscopy was carried out on 56,541 em- 
ployees of the Socilie A^alionale de Chemins 
dc Per Frangais; 13,249 of these were reex- 
amined one to two j’ears later. Initial e.x- 
amination: normal findings were recorded in 
83.9 per cent of cases, abnormal findings in 
16.06 per cent (9, OSS cases). The classifica- 
tion of the abnormal findings was as follows: 
negligible pulmonarj' or pleural anomalies 
13.04 per cent, cases of known pulmonary 
tuberculosis 0.74 per cent, c.ases of pulmonarj' 
tuberculosis picked up bj' the routine e.xaraina- 
tion and confirmed bacteriologicall}' 0.23 per 
cent, active pulmonary tuberculosis with nega- 
tive sputum 0.02 per cent, pleural and pul- 
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the subapical FruhinfiUrat represented super- 
infections were formed without regard to the 
tuberculin reaction. Recent evidence in- 
dicates that these FruhinfiUraie may well 
represent primary infections, leading to the 
further conclusion that destructive pulmonary 
tuberculosis develops in some cases from a 
direct breakdown in the area of the primary 
focus. In other cases, a quiescent primary 
focus can be reactivated after a long interval. 
In still other cases, there is evidence that 
the destructive process begins in an entirely 
new infiltration at another site. There are 
thus four different possibilities in pathogenesis : 
(1) direct development from the primary 
lesion or its immediate surroundings; (2) 
reactivation of latent primary foci; (S) meta- 
static foci of either hematogenous, lymphog- 
enous or bronchogenic origin; and (4) new 
foci caused by superinfection. It is very 
likely that the two latter types are of much 
less importance than the two first ones. 
Little importance is attached to superinfection 
in the question of health and disease. Age, 
heredity and environment are the leading 
factors in the prognosis of a primary infection. 
— The Relationship between Primary and 
Adult Tuberculosis, H. J. Ustvedt, Brit. J. 
Tubcrc., July, 1946, 40: S6. — (A. G. Cohen) 

Primary Tuberculosis in Adults. — ^Most 
serious, frequently fatal, pulmonary tuber- 
culosis developing directly after primary 
infection in an adult belong to the primary or 
secondary stages of the disease, rather than 
to the common tertiary stage of Ranke. 
They progress bj' primarj^ excavation, by 
rupture of lymph nodes with consequent 
bronchopneumonic spread, or by miUary or 
hematogenous dissemination, similar to the 
course described in iiffants. Onlj' occasion- 
allj', after a short secondary stage, does the 
patient arrive at the tertiarj' stage and present 
an early localized infiltration . — Les primo- 
infcctions tubcrculcuses malignes de I’adulte, 
A. Dufourt, Presse mid., August SI, 1946, 
S4: ooS. — (e. Bogen) 

Primary Tuberculosis in Adults. — Routine 
X-ray examinations and tuberculin tests 


were carried out on 2,873 young adults 
(university students, college students and 
employees of the Ukrainian Tuberculosis 
Institute). The period of observation ranged 
from seven months to fotu* years. Two 
himdred forty-three persons were foimd 
tuberculin-negative on initial examination 
(Mantoux 1:100). In these cases X-ray 
films and tuberculin tests were repeated at 
intervals of three months; 92 cases developed 
positive tuberculin reactions while under 
observation. Six employees of the tuber- 
culosis institute were found to be tuberculin- 
negative; they all showed a conversion to a 
positive reaction within a period of six months. 
Out of the 243 cases with negative tuberculin 
reaction, 31 (12.8 per cent) developed active 
tuberculosis. Among the 2,630 positive 
tuberculin reactors only 51 (1.9 per cent) 
developed active tuberculosis while under 
obsen'ation. Among the 31 active primary 
forms there were 6 cases of primary complex, 
8 cases of hilar adenopathy, 13 cases of 
exudative pleurisy (42 per cent), 3 cases of 
limited micronodular dissemination in an 
upper lobe, and one case of bilateral extensive 
dissemination. The course was benign in 
most cases. The diagnosis of primary tuber- 
culosis in these cases was based on the obser- 
vation of a preceding conversion of a negative 
into a positive tuberculin reaction. Among 
the 51 cases of active tuberculosis having 
developed in the group of positive tuberculin 
reactors a low incidence of exudative pleurisy 
was noted in contradistinction to the group 
with primary infection. There was a higher 
incidence of unilateral disseminated forms. — 
Early Forms of Primary Tuberculosis in the 
Adult, G. S. Ginsburg, Probl. tuberk., 1946, 
No. 1, S. — ( T^. Lcites) 

Primary Infection. — Comparison of statis- 
tical data demonstrates an increase in the 
incidence of primary infection in contacts 
during the war; 401 contacts, having a source 
case in the family, were tuberculin-tested in 
1944. The total percentage of tuberculin 
reactors was 75.06 per cent, as compared to 
64.74 per cent, in a similar group in 1940. 
The increase was particularly erident in the 
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age group 13 to 15 with an incidence of 54.54 
per cent tuberculin reactions in 1940 and 
S3.S2 per cent in 1944. Similarly the inci- 
dence of positive reactions at the age of 2 
showed an increase from 50 per cent to 66.6 
per cent . — Conirilnition a Vdtnde de la primo- 
infcclion dans la famillc du tuberctdenx, H. 
van den Ecckhout, Rev. de la Inhere., 1946, 
10: IS . — ( T^. Lci(es) 

Chronic Epituberculosls. — Cases of chronic 
epituberculosis are characterized by a pro- 
tracted course, long persistence of the X-ray 
shadows, and absence of clinical sjTnptoms. 
Bronchoscopic studies revealed the following 
findings: in cases of epituberculosis with 
lobar involvement, the orifice of the lobar 
bronchus showed extreme narrowing due to 
edema and congestion of the mucosa. The 
opening was usually obstructed by a very 
tenacious and dense plug wliich on micro- 
scopical examination was found to consist 
mainly of macrophages, probably originating 
from the subepithelial layer of the bronchi. 
Tubercle bacilli were usually absent. At 
the stage when X-ray films showed regressfon 
of the opacity, bronchoscopy revealed a 
widening of the broncliial lumen. The 
bronchial secretions became more fluid and 
consisted of abundant mucus and leucoc3d;es 
and a decreasing number of macrophages. 
The pathogenesis of epituberculosis is thus 
seen in a process of edema and congestion 
involving the lobe of the primarj' complex and 
the lobar bronchus. The narromng of the 
bronchus leads to varying degrees of airless- 
ness in the corresponding lobe. The develop- 
ment of congestion and edema is considered 
as a manifestation of a state of local hj^rer- 
allergy produced by the "toxins” from the 
primary focus. The hj'pothesis attributing 
epituberculosis to pressur-e of enlarged lymph 
nodes on the bronchus could not be confirmed 
either by bronchoscopy or by tomograph3% — 
Sur la pathog&nie des epitnherculoscs chroni- 
ques, A. Dujourt P. Mounier-Kuhn, Rev. de 
la tuherc., 1946, 10: 172. — ( F. Leiles) 

Epituberculosis. — Epituberculosis is defined 
as a benign form of childhood tuberculosis, 


characterized by a homogeneous X-ray 
densit}’’ and the absence of clinical s3Tnptoms. 
A special form of this condition, designated 
as “caseous-iirflanrmator3-” epitirberculosis is 
described, in which there is cardty formation 
within the coirsolidated area. Concomitant 
clinical symptoms appear and the sputum 
becomes positive. Tlris development is ad- 
mittedl3’- vei^' rare, oirl}* 5 cases were found 
among 2,000 cases of dififerent forirrs of child- 
hood tuberculosis. — A propos des ipilubcr- 
etdoses cas6o-inJlammatoircs de la deuxieme 
enfance, M. Delord, Le Poumon, January- 
Fcbmari/, 1946, 2: 84.— ( V. Leites) 

Perforation of Tension Cavity. — Case report 
of a patient with bilateral ca^^tary disease 
treated with bilateral pneumothorax. After 
induction of the second (left) pneumothora-x 
and consecutive pneumonolysis there was 
progressive ballooning of the cavity in the 
left upper lobe with eventual perforation 
and death. Autopsy showed a thin walled 
ca%dty, 4 cm. in diameter, with a round 
perforation on its anterior wall, measuring 
1 mm. in diameter. The site of the perfora- 
tion was remote from tiie insertion of the 
severed ‘ adhesions. The opem’ng could be 
demonstrated b}' irrigating the left main 
bronclius, which also proved the patenc3' of 
the draining bronchus in the direction towards 
the ca-idt3'. Its patenc3’^ in the opposite 
direction could also be demonstrated 63’' 
injection of methylene blue into the ca^^t3' 
through the perforation. The draining 
bronchus had a diameter of 3 mm,; it con- 
tained no mucous plugs and no valves. The 
wall revealed a few tuberculous granulations. 
Thus, no check-valve mechanism could 
apparent^' be invoked in this case. — Etude 
anatomique d’une caverne balonndc perfor6c, 
M. Bariity & J. Paillas, Rev. de la lubcrc., 
1944-45, 9: 299.— { F. Leites) 

Round Foci. — Fifty patients with isolated 
pulmonary round foci were studied. The 
period of observation ranged from one to ten 
years. In 44 cases a single round focus was 
present, 6 cases showed multiple foci. Their 
size varied from 1 to 4 cm. in diameter. 
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relatively inactive. The process is mainly 
fibrotic and one or more small cavities may be 
present. If a large cavity is present under the 
same circumstances, prebminary Monaldi 
drainage, followed by thoracoplasty, is the 
treatment of choice. (S) If the process is ac- 
tive and progressive, with cavity formation 
under observation, extrapleural pneumothorax 
is advised. No routine procedure is per- 
formed in any given case. Thoracoplasty 
may be performed as a sLx to eight-rib upper- 
stage operation, or Maurer’s four or five-rib 
operation with transposition of the scapula 
may be used. If prelimiary Monaldi drainage 
is done, it is alwaj's wise to resect the anterior 
ribs first and institute drainage after the cos- 
tectomy scar is well healed. — Beiirag zur 
Kollapstherapie der Lungentuberkulose, M, 
Arnold, Schweiz, med. Wchnschr., November 
SO, 1946, 76: 1221. — {E. Marcus) 

Ballooned, Inert and Residual Cavities. — 
Ballooned cavities were mostly observed after 
collapse therapy, especiallj^ pneumothorax and 
pneumonolysis. The spontaneous develop- 
ment was either healing or perforation. Clo- 
sure of the cavity is not considered infrequent 
and a waiting period of two months is ad-\dsed 
before discontinuing pneumothorax. It is be- 
lieved that check valve mechanism is not al- 
ways sufficient to explain the ballooning proc- 
ess. In certain cases the intraca\dtary 
pressure is found to be atmospheric and not 
influenced by intracavitar}' insufflation and 
deflation. The pathogenesis is seen in a spasm 
of the bronchioles due to a reflex mechanism 
elicited from the tuberculous lesion itself or 
from the pleura (refill, pneumonolysis). If 
the diagnosis of ballooned cavdty is made be- 
fore institution of active therapj', an attempt 
at pneumothorax should be the first step, fol- 
lowed by pneumonolj'sis if necessary. Fav- 
orable results with disappearance of the bal- 
looning mechanism were observed in one-third 
of such cases. Inert cavities are cavities not 
influenced by a good pneumothorax of several 
months duration. Three causes are dis- • 
tinguished; (I) The lack of retractability of 
the perica^ntary lung tissue, (caseous pneu- 


monia or tuberculous bronchopneumonia). 
(0) The cavity is situated in an area of old in- 
durated tuberculous tissue, preventing an ade- 
quate collapse. (S) Inert cavities due to 
check-valve mechanism as ‘described above. 
In a centrally located cavity pleural irritation 
with injection of gold salts is advised. Eesid- 
ual cavities are seen mostly after thoracoplasty 
and are frequently slit-like in appearance. 
Differential diagnosis has to be made between 
residual cavity and bronchiectasis or emphy- 
sematous bleb. It is believed that the inci- 
dence of residual cavitation can be reduced by 
using, more frequently thoracoplasty with api- 
colysis. Additional procedures such as re- 
vision, Monaldi drainage, cavemostomy and 
resection should be considered. — Les cavemes 
balonnSes, inertes et residnelles, R. Even & J. 
Lecoeur, Rev. de la tuberc., 1946, 10; 109. — ( V. 
Leites) 

Phrenic Paralysis. — This is a re\dew of 186 
cases of phrenico-exeresis performed at the 
Sanatorium of Huipulco from 1936 to 1944; 89 
patients were males and 87 were females. The 
operation was performed 98 times on the right 
side and 88 times on the left side. One hun- 
dred and fifty-three cases presented fibro- 
caseous lesions, 72 of which were predom- 
inantly in the apex, 41 at the base and 40 
showed extensive bilateral lesions. Thirty- 
four cases with .exudative tuberculosis were 
operated on, in 17 of which the lesions were 
limited to the apex, in 12 to the base, and 5 
patients had extensive lesions. In 87 cases 
phrenico-exeresis was the only surgical pro- 
cedure; in 24 of these cases a pneumoperi- 
toneum was done to complement the phrenic 
paralysis. In 6 cases plnenico-e-xeresis pre- 
ceded thoracoplasty, while in 35 cases it aided 
the effect of pneumothorax; in 30 cases the 
phrenic nerve was paralyzed in addition to 
thoracoplasty; in 7 cases phrenico-exeresis was 
associated with e.\trapleural pneumothorax 
and, finalty, in 14 cases it followed plombage. 
Roentgenological evidence of good results was 
obtained in 49 cases, most of them with basal 
teions of a predominantly c.xudative charac- 
ter. Sputum conversion occurred in 58 cases. 
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Considering only the 87 cases in which the 
phrenic paralj'sis was the only surgical pro- 
cedure, X-ray evidence of improvement was 
seen in 26 cases, mostly in those cases asso- 
ciated with pneumoperitoneum. Among the 
92 cases of plircnico-e.xeresis associated with 
other collapse therapeutic measures the best 
results were seen in those with pneumothorax. 
Good results were obtained vith phrenic 
paralysis following the ree.xpansion of the lung 
after pneumothorax. These data bear out the 
general opinion considering the paralysis of 
the phrenic nerve an unreliable method, the 
indications and prognosis of which cannot be 
rationally established . — Estvdio critico dc la 
freniccclomia, F. Rcbora, Rev. mcx. dc luberc., 
March-April, 19^6, 8: 109. — (L. Molnar) 

Pneumoperitoneum with Phrenic Paralysis. 
— ^In three years’ observations on 89 cases in 
which pneumoperitoneum had been combined 
with temporary or permanent plnenic paraly- 
sis, the results, verified b}' tomography and 
repeated sputum examinations, were as fol- 
lows: In 58 lesions of the lower lobe, 31 suc- 
cesses. In 17 lesions of both lower and upper 
lobe, 6 healed in the lower lobe without impor- 
tant change in the upper lobe, one healed in 
both locations, 10 were without effect. In 14 
diffuse lesions of the entire lung, 4 successes 
and 10 failures. In 7 cases with cavity in the 
upper lobe, only one improved. In 2 cases of 
draining tuberculous pleurisy, both failed. It 
is concluded that pneumoperitoneum aids the 
action of phrenic paralysis when that is in- 
dicated, which is chiefly in lesions of the lower 
lobes . — Valevrdu pneumoperUoine complemen- 
iaire de la paralysic operaloire du diaphragme, 
M. F. Magnin, Prcsse mSd., Avgust 31 1946, 
S4:56S.—{E. Bogcn) 

Duration of Pneumothorax. — A change of 
ideas on duration of pneumothorax has taken 
place in French phthistiology, since Dumarest 
in 1929 advised indefinite maintenance of a 
satisfactory pneumothorax. Hist in 1930 
recommended five years of effective pneumo- 
thorax treatment as safe and sufficient in most 
cases. Observations indicate that a great 


number of patients receive refills for a longei 
period than five years. Among 95 such cases 
15 per cent developed pleural complications 
after the fifth year, one-third of these compli- 
cations were of a serious nature. It is felt that 
the theorj’’ of the necessity of a five-year treat- 
ment should at present be reconsidered for the 
following reasons; to-day pneumothorax is in- 
stituted earlier and for more limited lesions 
than in the past. The proportion of pneu- 
mothoraces improved by pneumonol 3 'sis has 
greatly increased. Tomographj' permits bet- 
ter obsenmtion of the lesions in the collapsed 
lung. The duration of pneumothora.x should 
be adapted to each individual case and a rigid 
formula such as "a minimum of five j^ears” is 
not justified . — Sur la dur6e du pneumothorax 
thdrapeuliquc intrapleural, E. Bernard c£ J. 
Weil, Rev. dc la tuberc., 1946, 10: 137. — ( F. 
Lcitcs) 

Fever after Refills. — Fever up to 103° to 
104° following pneumothora.x refills was ob- 
served in certain cases with good collapse, con- 
trolled lesions and drj' pleural space. Since 
no pleural or pulmonary origin of the fever can 
be invoked in these cases, the fever is probably 
due to a disturbance of the vegetative nervous 
sj'stem, with predominance of sympathetic 
stimulation. In 3 such cases the febrile reac- 
tion could be eliminated by two subcutaneous 
injections of jmliimbine, (10 mg.), adminis- 
tered immediately after the refill and before 
the presumed onset of the fever . — Fibvre ticr- 
veuse de rHnsiifflation, R. Even & J. Lecoexir, 
Rev. de la tuberc. , 1 946, 10: 36. — ( F. Leites) 

Empyema in Pneumothorax. — ^Among 450 
pneumothorax cases under obsen^ation the in- 
cidence of empyema was 6.6 per cent. Two 
main groups were distinguished: (1) empyema 
cases without eAudence of a bronchopleural 
fistula; (2) empj'ema with demonstrable bron- 
chopleural fistula, the perforation being latent, 
intermittent or widely open. The first group 
of cases with “closed pleural space’’ is diwded 
in three subgroups: (o) so-called pleural “cold 
abscess,’’ characterized by empyema rich in 
tubercle bacilli, developing slowlj’’ and with a 
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minimum of clinical symptoms in cases with 
initiallj’' clear serous effusion; (6) tuberculous 
empi'ema with sudden onset, accompanied by 
high fever and marked constitutional symp- 
toms; (c) tuberculous empyema complicated 
by mixed infection. An outline of the treat- 
ment of these various forms is given, illus- 
trated by case histories. — A propos de SO cas de 
pleurisies purulenies du pneumothorax, vcdeur 
du drainage avec aspiration continue, M. Ber- 
theau, Le Poumon, March- April, 1946, 2: 101. 
— ( V. Leiles) 

Complications of Pneumothorax. — ^The au- 
thors do not believe that the complications 
usuallj' ascribed to prolonged pneumothorax 
treatment, such as thickening of the pleura, 
hemorrhagic pleurisy and empyema, are ac- 
tually due to the pneumothorax itself, that is, 
to the presence of air in the pleural cavity and 
the prolonged traumatization of the pleura by 
refills. The incidence of pleural complications 
is not considered higher in old pneumothoraces 
than in cases of recent pneumothorax or after 
reexpansion. A series of other conditions is 
described, which are considered real complica- 
tions of prolonged pneumothorax treatment. 
One of them is anoxemia, occurring as a late 
complication of pneumothorax and manifest- 
ing itself by anorexia, progressive weight loss 
without apparent cause, and sometimes as- 
thenia and fever. This condition is apt to 
develop in cases with e.xcessive collapse or ex- 
tensive lesions. Improvement can be 
aclueved by partial reexpansion. These pa- 
tients should not be treated at high altitudes. 
Another disadvantage of pneumothorax is seen 
in its unfavorable effect on endobronchial 
lesions. In tuberculosis associated with bron- 
cliiectasis, pneumothorax may impair drain- 
age and increase the degree of broncliial 
dilatation and retention. Bronchoscopic as- 
piration may give good results in these cases. 
If tliis is ineffectual the degree of collapse 
should be reduced or reexpansion considered. 
Subsequent resection may be necessary. 
.Another complication is observed in cases with 
narrowing of the large bronchi in which pneu- 
mothorax will increase the degree of stensosis. 


To those who are apprehensive of the risks of 
prolonged pneumothorax treatment the au- 
thors retort that although continuation of 
pneumothorax is associated with certain dan- 
gers, the interruption of pneumothorax does 
not necessarily eliminate them. These dan- 
gers are: (I) Postpneumothorax empyema 
due to active pulmonary lesions. The lesions 
may never have been completely controlled by 
pneumothorax and reactivation sets in after 
reexpansion or there may be formation of new 
lesions in the reexpanded lung. If the dis- 
eased area is peripherally located there is great 
danger of perforation with formation of a par- 
tial pneumothorax and subsequent pyogenic 
infection. (S) Postpneumothora.x empj'-ema 
of pleural origin; in cases of so-called fibro- 
thorax latent residual fluid collections are often 
present, recognized or unrecognized. Inter- 
current diseases or break-down of the general 
resistance may lead to the development of 
mixed infection in these fluid pockets. If 
early treatment is not instituted the break- 
through of the septic fluid into the bronchial 
•tree has been observed repeatedly by the au- 
thors as late as ten to twenty years after re- 
e.xpansion. — La pcUhologie tardive du pneumo- 
thorax arlifidel, F. Dumaresl & H. Mollard, Le 
Poumon, May-June, 1946, 2: 129. — ( V. 
Leites) 

Open Pneumonolysis. — ^In 1925 Alexander, 
reviewing all reported cases, reported “that 
thoracopl.asty is preferable to pneumothorax 
which must be preceded by so risky an opera- 
tion as open intrapleural pneumonolysis.” 
But he wrote again in 1937, “developments in 
the technic of open intrapleural pneumonolysis 
have made the operation a valuable one for a 
small group of patients.” The author reports 
15 cases of open pneumonolysis without con- 
tralateral spread or activation of disease, and 
success in every case. There was no mor- 
bidity, no wound infection, and no empy^ema. 
Brief transcripts of these cases are given. All 
adhesions are released in the endothoracic 
fascial plane. This prevents injury to the 
lung. All bleeding points are sutured with 
silk. The ribs are approximated with one 
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others, there was absolute indication for extra- 
pleural pneumothorax. The operation is less 
formidable than thoracoplasty. Cases are 
preferred in which the lesions do not extend be- 
low the fifth rib posteriorly. Otherwise, the 
size, character and position of the lesions 
is immaterial. If conditions change, a thora- 
coplasty can be done later. The following are 
special indications for extrapleural pneumo- 
mothorax: (I) severe toxemia; (2) relatively 
recent infiltrative disease; (S) age of patient — 
ages below 14 (because of spinal deformity) 
and over 50 are contraindications for thora- 
coplasty; (4) for control of hemorrhage; (5) 
large cavities situated in centre of apex of lung 
which tend to flatten out against mediastinum 
in thoracoplasty; (6) active disease of opposite 
lung; and (7) low vital capacity. In two- 
thirds of the cases, the spaces became ob- 
literated after four years. Many of these pa- 
tients remained well. In the cases where the 
space persisted, all but one did well. In 11 
cases there was tuberculous infection of the 
e,xtrapleural space and in 4 cases there was non- 
tuberculous infection. There were 8 deaths 
(14.8 per cent); one was due directly to the 
operation, 4 to spread soon afterwards and 3 to 
spread at least four years afterwards. — Extra- 
plmiral Pneumothorax in the Treatment of Pul- 
monary' Tnberadosis, H. Reid, Thorax, De- 
cember, 1946, 1: 211. — (A. G. Cohen) 

Extrapleural Pneumothorax. — A follow-up 
is given of the 13 survivors of 17 cases of extra- 
pleural pneumothorax which were started be- 
tween 1939 and 1941. Some liad been treated 
by extrapleural pneumothorax alone, some by 
extrapleural pneumonolysis according to 
Sebestj'en and some by both methods com- 
bined. Of the 13 survivors, 2 died of pul- 
monarj' or gastro-intestinal complications 
eighteen and twenty-six months after opera- 
tion. Eight had a positive sputum, 3 had a 
negative sputum and in 2 no sputum could be 
obtained. In 6 cases the treatment had to be 
abandoned because of complete S3Tnphysis or 
other complications. In 5 cases the treatment 
was discontinued as the lesion for which it had 
been started was apparentl}' cured. One is 


still maintained and one other case died while 
imder treatment. Contralateral lesions were 
observed in 4 cases. A phrenicectomy and 
pneumoperitoneum were done in one case and 
a phrenicectomy alone in another case. 
Despite apparent closure of the cavity and dis- 
appearance of expectoration, gastric contents 
contained acid-fast bacilli in many cases. The 
authors come to the conclusion that extra- 
pleural pneumothorax has to be maintained for 
at least two years. If the cavity is not closed 
within six months this treatment, even if main- 
tained for a long time, will not result in final 
closure and should be abandoned. In cases in 
which the extrapleural pneumothorax was dis- 
continued because of apparent healing of the 
lesion, healing has persisted after a period of 
observation which varies from one and one- 
half to four j'ears. — Pneumothorax extra- 
pleural, Evolucion de los casos comunicados era 
1941 , R- F- Vaccarezza, 0. A. Vaccarezza & 
J. Rey, An. Cdted. de pat. y clin. tuberc., June, 
1945 , 7: m.—{W. Svrienty) 

Extrapleural Pneumothorax and Penicillin. 
— ^Two case reports of extrapleural pneumo- 
thorax complicated bj’’ staphylococcus infec- 
tion. In the first case penicillin was admin- 
istered locally through a tube (total amount 
170,000 units), and intramuscularly in the 
second case (total amount 920,000 units). In 
both cases the treatment was considered as life 
saving. The infection was brought under con- 
trol, and the extrapleural space could be main- 
tained. — Traitement de deux complications de 
pneumothorax extrapleuraux el leur sauvciage 
par la ptnicilline, M. Averous, Rev. do la tu- 
berc., 1944~45, 9: SOS. — ( F. Leites) 

Extrapleural Pneumonolysls.— rA case of 
pulmonary tuberculosis is reported with a large 
cavitj' in the right upper lobe which failed to 
close after induction of pneumothorax and a 
two-stage intrapleural pneumonolj'sis. The 
lung was entirelj' adlierent to the media- 
stinum. A two-stage e.xtrapleural mediastinal 
pneumonolj-sis was performed liberating the 
ung from the apex to the diaphragm. During 
the second stage it became necessary' to sever 
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the plircnic ncn-e. Six weeks Inter the cavit 3 ' 
wns not demonstrable on X-rn}* films and 
there wns conversion of the sputum. The 
autliors have performed 95 cxtrapleurnt pneu- 
monolyscs, 2G of these along tlic mediastinal 
surface. No serious complications were cn- 
countererl . — Dfsinsertion cxlraplettrak du mc- 
diasitn cn deux temps avee phr6nkcdomxc dc 
nfccssitS, J. BratUon, Itev. dc la Inhere., 
J0.-S5.— (r. Leiks) 

Instrument Tray for Chest Surgery. — 
simple instrument tray is illustrated which fits 
the contour of the hip or the thigh of any p.a- 
tient in the latcricumbcnt position which is in 
common use for manj* types of operations. 
The legs of the trnj’ are pliable and adjust to 
anj' hip. It maj’ be used under the sterile 
drape or on top of it. Illustrations are self- 
c-xplanntory . — An Acccssorp Instmmcnt Trap, 
Beatrice H. Avfscs,J. Thoracic Sttrg., Avgust, 
mo, IS: S93.~iW. M. G. Jones) 

•s. 

Support for Patients during Chest Opera- 
tions. — ^Thc author gives detailed description 
with diagrams of a simple adjustable wooden 
support or trough in which the patient lies dur- 
ing thoracoplastj’ or similar operation. It can 
bo made by any carpenter and should be wel- 
comed by the thoracic surgeon who has ex- 
perienced difiiculty in keeping the patient’s 
position firm on the operating table . — A 
Thoracic Support, TT. Spickers, J. Thoracic 
Stirg., April, 1940, IS: 145. — (IF. M. G. Jones) 

Primary Thoracoplasty. — ^Thoracoplasty 
without previous attempt at artificial pneumo- 
thorax is advocated in cases with unilateral 
apical cavitation on the ground that it is more 
certain, complete and permanent, less pro- 
longed and expensive, and less risk of prema- 
ture discontinuance or mismanagement. The 
surgical procedure is simpler and safer if under- 
taken without preliminarj'- pneumothorax, 
which, if not associated w'ith pleural infection 
or contralateral spread may still involve 
dangerous delay while the air is being ab- 
sorbed, and consequent extension of the lesion 
requiring more extensive collapse . — A Pica 


for Preferential Thoracoplasty in Early Apical 
Cttintation in Pulmonary Tuberculosis, P. L. 
Deshmukh, (Bombay), Antiseptic (Madras), 
March, 1940. — (E. Bogen) 

Rcsulls of Thoracoplasty . — K statistical re- 
xdew of 210 thoracoplasties is given, performed 
in Pa-s-sy, France, between 19-13 and 1945. 
The results were evaluated after a time inter- 
val of six months to three j’cars, and were clas- 
sified ns complete, favorable, insuCGcient and 
poor. Complete results (60 per cent of cases) 
are defined ns hn\nng no e%’idence of cavitation 
on X-ray films (including tomography), and a 
repeatedly negative sputum. Favorable re- 
sults (1G.2 per cent of cases) had X-raj' find- 
ings ns abo%'e, but the sputum was not nega- 
tive, possiblj* due to contralateral lesions. As 
favorable results were also classified cases 
having presen ted very c.xtensi VC cavitation pre- 
operatively, which had been reduced by thora- 
coplasty to a residual slit. Insufficient re- 
sults were obtained in 11.4 per cent of cases, 
the ca'v'ity having failed to close. In 5 of these 
cases subsequent hlonaldi drainage or caver- 
nostomy brought the disease under control. 
Tlius, the total of good results wns S3 per cent; 
and 12.4 per cent of c.ascs were classified as 
poor results (persistence of active lesions, 
spreads). Tliis group also includes IS deaths. 
Postoperative complications occurred in 32 
cases, and was mainlj’’ due to postoperative 
flare-ups and spreads, rupture of the pleura 
during operation, pneumothorax pleurisy on 
the contralateral side and wound infection. — 
Statistique dc BIO thoracoplasties pratiquks cn 
dctix ans dans un centre sanatorial, H. Johj & 

C. Carcopino, Lc Poumon, July- August, 1940, 
Z:B37. — ( F. Lcites) 

Complications of Thoracoplasty. — ^The in- 
cidence of fatal complications after thora- 
coplasty is estimated at about 3 per cent. 
The fundamental aspects are distinguished: 

(1) massive pneumonia of the lower lobe on 
the side of operation; (2) asphyxia due to pul- 
monary edema. These forms of postoperative 
pneumonia are considered similar in character 
to those described by Virchow as “hemorrhagic 
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pneumonia,” Spriizpneumonia and found in 
the -vdctims of Koch’s tuberculin therapy. 
Thus, an important number of postoperative 
pneumonias are probably the result of autotu- 
berculinization, caused by traumatized tissue. 
The starting points of these reactions are old 
fibrocaseous foci considered as arrested and 
often even invisible. Although no conclusive 
evidence is as yet available, the preoperative 
administration of anti-histamine substances 
(described as 2339F) is admsed. Another 
group of postoperative pneumonias is caused 
by bronchogenic aspiration. The unfavorable 
action of phrenic nerve paralysis in patients 
imdergoing thoracoplasty is not only attrib- 
uted to the inhibition of e.xpectoration and 
stagnation of secretions, but also to the elimi- 
nation of the S3mipathetic fibers nithin the 
phrenic nerve (cholinergic, adrenergic, hista- 
minergic). The inhibition of their action 
cannot be vrithout important consequences 
on the vegetative control of lung tissue, which 
may be the most important factor in the de- 
velopment of lesions. But these points are 
admittedly hj'pothctical, — A propos des com- 
plications des thoracoplasties: Comment on pent 
les prevenir, J. RoUand, Rev. de la Inhere., 19^6, 
10: 117 . — ( V. Leites) 

New Incision for Thoracoplasty. — The au- 
thor points out that the usual scapula-mobiliz- 
ing incision cuts through the thick muscle mass 
of trapezius and rhomboids, latissimus dorsi 
and part of the serratus magnus. This is ob- 
jectionable from several standpoints; hemor- 
rhage is often considerable; the posterior 
scapular artery on deep aspect of the rhom- 
boids is often divided; part of the muscle has 
its nen’e supply cut and becomes atrophied 
and fibrous; cut muscle is indifferent or poor 
material to suture, and rupture opens e.\tra- 
fascial spaces to the e.vterior; function of these 
cut muscles cannot be perfect, especiall}^ when 
subjected to repeated section. The modifica- 
tion suggested here has been used for a year 
and seems to avoid most of these disad- 
vantages. The usual curv’ed incision is made 
down to, but not through, the muscles of the 
back. The vertical part of the incision is 


made two finger breadths from the mid-line. 
The medial flap is now undercut its whole 
length, exposing most of the trapezius to 
within 2 inches of its lowest origin. The 
latissimus dorsi is sectioned as usual, but the 
trapezius only across its lowest fibers. With 
a finger the rest of the trapezius muscle is now 
separated from the aponeurosis covering the 
erector spinae muscles, and with scissors or 
knife, it is cut as near as possible to the spinous 
processes. This dimsion of the trapezius close 
to the mid-hne is carried right up to the top of 
the wound. The rhomboid muscles are raised 
with the trapezius; the serratus posterior 
superior may be included, or left on the ribs, as 
d^ired. As this aponeurosis of the trapezius 
is being cut one should watch for and secure 
the medial di^dsions of the posterior branches 
of intercostal vessels and for the lateral divi- 
sions of the same as the flap is displaced for- 
ward. At the end of the operation the muscle 
layer is sewed back to its original attachment 
to the spinous process and its ligaments. 
This is easy to do and only one layer of sutures 
is needed, although a few interrupted reinforc- 
ing sutures may be added. Reopening of the 
wound in the same manner is equall}’ easy and 
quite bloodless. By this method the disad- 
vantages mentioned before are avoided; e.x- 
posure is improved; the two suture lines are 
not superimposed; bleeding is less. — A Mus- 
adoplastic Incision for Posterior Thoraco- 
plasty, R. C. Brock, J. Thoracic Svrg., June, 
1946, IS: 1S2.—{W. M. G. Jones) 

Revision Thoracoplasty. — ^A study of 89 re- 
vision thoracoplasties was made to determine 
why these patients failed to have satisfactory 
collapse of the lung, what could be done to 
insure better thoracoplasty results and what 
should be done in cases wliich do not respond 
satisfactorily to the classical thoracoplasty. 
Of the 62 patients with unilateral caseous 
pneumonic tuberculosis, a revision thoraco- 
plasty failed to have satisfactorj' results in 47 
(75.8 per cent). In the group of cases in 
which classical paravertehral thoracoplasty 
should give about 90 per cent satisfactory re- 
sults, those with cavities in the upper outer 
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division of the lung field, the revision opera- 
tion was unsuccessful in about two-thirds of 
the eases. Other factors tlinn c.avity location 
are significant in thoracoplasty failure. 
Causes of failure in the original operation 
in the 62 unilateral c.ascs were; pneumothorax 
still present, (10 eases); thickened parietal 
pleura, (9 eases); anterior po.sition of ca\Tlty, 
(9 cases); marked fibrosis of lung, (7 eases); 
inadequate or inopportune surgerj’, (12 eases); 
giant or parahilar aa\’itics, (9 c.ascs). Re- 
vision operation was uniformly successful only 
in those c.ascs in which long posterior rib 
stumps had been left intact at the first opera- 
tion; in all other c.ascs the percentage of suc- 
cessful revisions was 24.2. Results of revision 
thoracoplasty in 27 patients with bilateral dis- 
ease were essentially similar: approxim.atclj’- 
two-thirds of the patients liaanng c.a-vities in 
the upper outer segment of the lung di<l not 
benefit by revision operation; complete failure 
obtained in 4 cases having pulmonarj' fibrosis 
and in another 4 with markedly thickened par- 
ietal pleura; inadequacy of the original opera- 
tion provided 4 successes in S eases. Death 
occurred in 24 of the 89 patients: 27.4 per cent 
in the unilateral, 2G.0 per cent in the bilateral 
group. Acute postoperative spread, shock 
and hemorrhage caused deatlis immediately; 
extension of the disease, debility following 
additional surgical procedures, progression of 
uncontrolled disease .and one suicide accounted 
for the later deaths. Because of the low per- 
centage of successful revision thoracoplasties 
and the liigh mortality rate, other means of 
controlling the disease should be adapted 
whenever possible. — T/ic Revision Thoraco- 
plasty: A Study of S9 Cases, L. A. Hochberg, 

I. Fink & A. Denize, Quart. Bull. Sea Vimo 
Hosp., July, 19/fG, 8: S0o.—{P. Q. Edwards) 

Partial Clavlculectomy. — Most c.ases of 
chronic empyema can be treated successfully 
by the use of multiple surgical procedures: 
extrapleural thoracoplastj', Schede thoraco- 
plasty, pedicled muscle graft implantation 
with or without partial scapulectomy. By 
these me.asures the posterior empyemal spaces 
are obliterated, but in certain cases the space 


extends also anteriorly and laterally and is held 
open by the clavicle. Removal of the first rib 
and its underljdng parietal pleura fails to effect 
collapse because the cxtrathoracic tissues are 
held out by the cla\'icle anteriorly. The clav- 
icle tends to rotate posteriorly following re- 
mox'al of the first rib, and, in so doing, some 
cler-ntion of the scapula occurs. However, 
the length of the bone prevents appro.ximation 
of the shoulder girdle to the chest wall, and, if 
infection is present in the space between, heal- 
ing ndll not take place. Similarly, in sub- 
scapular space infections following thoraco- 
plasty cither for pulmonary' disease or for 
empy'cma, drainage may persist for a long per- 
iod of time due to the failure of thesubscapular 
space to obliterate. The author presents 3 
cases, in all of whom the infected space 
h.<is been markedly diminished in size. The 
procedure is simple. Following removal of 
the cla\’iclo the shoulder girdle will rely for 
support upon the trapezius and rhomboid 
muscles. Should these not be intact, as in 
cases of posterior wound infection, there will 
not be sufficient support of the shoulder 
girdle to hold up the arms. Following re- 
moval of the cla^’icle there is an immediate 
descent of the shoulder and scapula with an 
.approximation of the shoulder girdle to the 
chest wall. Motion in the arm is retained 
with full strength to the horizontal level of 
abduction. The cla^^cle regenerates at the 
site of its periosteal bed in an irregular form 
analogous to the appearance of regenerated rib. 
With the cla^^cle absent there is more deform- 
ity than there is when it is intact, the 
shoulder being appreciably lower and closer to 
the chest wall than it is on the normal side. — 
Partial Claviadectotny as an Adjunct to Sur- 
gical Collapse of the Chest Wall, A. Lambert, J . 
Thoracic Surg., August, 1940, IS: 266. — (TT. 

M. G. Jones) 

Oxidized Gauze in Thoracoplasties. — 
“Oxidized gauze” (soluble cellulose) is a val- 
uable addition to the hemostatic armamen- 
tarium. It pro\'ides, in an easily handled form, 
a packing material which can be safely left in 
a wound wdth no fear of its remaining as an 
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irritating or permanent foreign substance. Its 
use in clean wounds does not delay healing, nor 
does it interfere with the strength of union of 
tissues. When soaked with blood it has no 
strength of fiber, but rapidly becomes a sticky 
mass which is admirably adapted to packing 
deep narrow cavities either in soft tissues or in 
relation to raw bony surfaces. Oxidized gauze 
was not used in infected wounds, nor on serous 
membranes. In wounds subjected to a pow- 
dering with sulfatliiazole, its action is unhin- 
dered. The technique of thoracoplasty calls 
for formalinization of rib periosteum, but as 
the oxidized gauze is sterilized in formalin, no 
ill effect follows, from use here. (O.xidized 
gauze is marketed by Parke, Davis & Co. 
under the trade name of “O.xycel,” and by 
Johnson & Johnson under the name of “Hemo- 
Pak.”) — Report of a Clinical Trial of Oxidized 
Gauze in Seven Thoracoplasties, R. A. S. Cory, 
J. Thoracic Surg., Avgust, 1946, IS: 261 . — 
(W. M. G. Jones) 

Intracavitary Drainage. — ^This report covers 
the Edward Sanatorium e.vperience for the 
years 1941-1944. “Intracavitary suction 
should never be used when any other form of 
treatment is applicable. It is indicated for 
quiescent cavities of relatively long standing 
which are not surrounded by ‘soft’ active dis- 
ease in patients in whom low vital capacity 
precludes the use of other measures. It is also 
of value in reducing the size of extremely large 
excavations as a preliminary to thoraco- 
plasty.” To avoid the development of em- 
pj'ema the operation should be divided into 
two or tlmee stages. At the first stage the 
pleura is e.\plored through a small intercostal 
incision if the catheter is to be inserted from in 
front, or by resection of a smalt piece of rib, 
if the catheter is to be inserted from the back. 
If adhesions are found the wound is sutured, 
and the catheter inserted one or two weeks 
later. A small amount of lipiodol or a small 
metal clip is left at the level of the pleura for 
X-ray check on relation of site to the cavity. 
If a freepleura is encounteredasmaltiodoform 
gauze pack noth metal clip is left on the pleura 
for ten to fourteen d.a 3 -s, at which time the 


presence of adhesions is verified. The wound 
is again sutured and one week later the cathe- 
ter is inserted. The placing of the catheter 
requires extreme care. The cavity is located 
first by e.xploratory aspiration with a long 19- 
gauge needle, which can be assumed to be in 
the eaxoty when air or pus can be freely as- 
pirated. The depth of the ca%'ity is then 
noted and marked on the caimula which is the 
t 3 T)e used in draining the gall bladder and 
will admit a No. 14 French catheter. Trocar 
and cannula are inserted to determined 
depth and catheter put in a little deeper than 
the mark. After the cannula is removed, 
the catheter is pulled out a trifle, leaving 1 
inch witliin the cavity. It is extremely 
important that the tube be fixed firmly in 
place by an air tight adhesive dressing and 
that great care is taken to keep it in place. 
Continuous suction is maintained for six to 
ten months through a trap bottle and Sted- 
man electric pump. Then for a month the 
open catheter is left in place. If the cavity 
reopens suction, is again applied; if it re- 
mains closed, the tube is removed. Results: 
'of 29 patients, 13 are dead, but at autopsy, 
3 of these had closed cavity. Of 16 living 
patients, 13 have closed cavity and 7 negative 
sputum; only 2 are worse. Twenty-two of 
the 29 patients had too extensive disease and 
too little vital capacity to permit an 3 ’’ other 
form of treatment; 11 of these 22 are well or 
greatly improved. In 7 early cases the pro- 
cedure was used in patients who might have 
been treated otherwise; 2 of these are well. — 
Intracavitary (Monaldi) Suction, J. R. Head, 
J. Thoracic Surg., June, 1946, IS: 153. — (IF. 
M. G. Jones) 

Congenital Tuberculosis. — ^Wlien an infant 
dies in the first few weeks of tuberculosis, 
incompatible nith postnatal infection because 
of e.xtent, the diagnosis of congenital tuber- 
culosis is warranted. In such cases, a 
primar 3 ' lesion is found in the liv-er, with 
extensive involvement of the l 3 Tnph nodes at 
the hepatic lulum. In rare c.ases, this 
primary complex is absent. Instead, e-xten- 
siv'e pulmonar 3 ' changes are found. These 
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Sixty-four, N. N. Epstein, Arch. Dermal. tSc 
Syph., May, 1945, 51: 317.— (J. S. Woolley) 

Classification of Tuberculosis of Skin. — 
Present day classifications tend to stress one 
or anotlier of the following points: (1) mode 
of arrival of the bacillus at the site of the 
cutaneous lesion; (2) clinical features; (S) 
histological and bacteriological features; (4) 
immunological status; and (5) prognosis. 
The clinical features of the various forms of 
cutaneous tuberculosis afford the most im- 
portant information, since it is impossible 
even to begin a classification unless the 
various tuberculodermata can be correctly 
recognized and given specific names. Even 
clinically one form of skin tuberculosis is 
sometimes indistinguishable from another 
yet, all in all, the clinical features of tuber- 
culodermata are consistent, and from a 
practical standpoint this is important. 
Tuberculosis of the skin may be divided into 
two main groups: (1) the stable forms, as 
exemplified by lupus vulgaris; and (2) the 
labile, or transient forms, typified by the 
tuberculids. Bacteriological observations, 
except for rare types of cutaneous tuber- 
culosis, are not a great help in forming a 
classification. Bacilli may be easily found 
only in primary cutaneous tuberculosis, the 
ulcerating orificial type and generalized 
miliary tuberculosis of the skin. Ascertaining 
the degree of allergy (tuberculin skin test) is 
essential in completing the study of a patient 
with tuberculosis of the skin. It must be 
borne in mind that an internal focus may be 
responsible for a positive test and not neces- 
sarily the cutaneous lesion. The most accept- 
able classification of tuberculosis of the skin 
is the one which enables the physician to 
make a prognosis. On tliis basis certain 
tuberculodermata may be grouped together, 
and if those in the same group are critically 
analyzed, common characteristics can be 
found wliich assist in classification. With 
this in mind the following classification of 
cutaneous tuberculosis is suggested: 

A. Forms which are chronic and progressive, 
rarely terminating fatally 


I. Tuberculosis cults luposa 

II. Tuberculosis in the American Negro 

(cause debatable) 

ni. Sarcoidosis (cause debatable) 

B. Forms which tend to heal 

I. Eelatively rapidly 

a. Primary cutaneous tuberculous 
complex 

b. Tuberculosis cutis verrucosa 

c. Tuberculosis cutis lichenoides 
(lichenoid papular tuberculid) 

d. Tuberculosis cutis papulonecrotica 
(necrotic papular tuberculid) 

II. More slowly 

a. Tuberculosis colliquativa (scro- 
fuloderma) 

b. Erythema induratum (necrotic 
nodular tuberculid) 

c. Tuberculosis miliaris disseminata 
faciei (lupoid papular tuberculid) 

C. Forms which usually terminate fatally 

I. Tuberculosis cutis miliaris acuta 
generalisttfa 

n. Tuberculosis cutis orificialis 
In tuberculosis of the sHn, even though 
various appropriate names are evolved, it 
must be understood that there is a close 
similarity and relationship between types. 
A diagram is given which shows two basic 
forms: the stable or long lived, as exemplified 
by lupus vulgaris, and the labile, or shorter 
lived, as exemplified by the tuberculids, with 
their various merging ramifications. — Classi- 
fication of Tuberculosis of the Skin, H. E. 
Michelson & C. IF. Layman, Arch. Dermal. 
& Syph., August, 1945, 52: lOS. — (J. S. 
Woolley) 

Primary Tuberctilosls of Conjunctiva. — 
Primary tuberculosis of the conjunctiva is 
rare. Diagnosis is based on: (f) there is 
no other demonstrable tuberculous lesion 
elsewhere in the body; (2) the process is 
unilateral; and (S) there is involvement of 
the satellite, preauricular nodes and other 
regional nodes. In general, methods of 
inoculation on the conjunctiva are: (1) 
primary infection is e.xogenous by definition; 
(2) secondary infection may be e.xogenous 
(ns b 3 ^a finger touching the eye) or endogenous 
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witli primary tuberculosis revealed tuber- 
culous foci in 40.5 per cent of cases. The 
X-ray changes which were considered as a 
basis for the diagnosis of tuberculous bone 
involvement were as follows: (f) Swelling of 
the soft tissues surrounding the diseased 
joint; (2) osteoporosis of the bones of the 
involved extremity; (S) more or less clearly 
outlined foci of bone rarefaction. Isolated 
foci showed in their earlier stages unsharp 
demarcation; they were roundish or oval, 
they were up to 0.5 cm. in diameter. In 
later stages these foci were clearly delineated,' 
larger in size (up to 1.5 cm.). They were 
mostly located in the metaphysis or epiphysis 
of the long bones. The highest incidence 
was found in children with protracted primary’- 
tuberculosis. It is emphasized that definite 
osseous foci as demonstrated by X-ray films 
were clinically absolutel}’’ silent and often 
remained so during the further course. 
Most often a single bone focus was found. 
The majority of lesions was foimd in the 
proximity of the knee-joint, that is, in the 
lower epiphysis and metaphj'sis of the femur 
and the corresponding regions of the tibia. 
After routine discovery of such osseous foci 
close follow-up is recommended. — Isolated 
T^tberculoiis Osseous Foci during the Phase of 
the Primary Complex in the Lung, J. P. 
Parfenova, Probl. tubcrk., 194G, No. 1, S3 . — 
(F. Lcitcs) 

Tuberculous Arthritis. — ^Taken singly, the 
roentgen signs of tuberculous arthritis are 
not pathognomonic. But taken together and 
in sequence thej'' arc sufficiently reliable for 
an accurate diagnosis. Tuberculosis of a 
joint is a metastatic process and may be in 
the synotnal membrane or the bone contiguous 
to it. Early diagnosis is usuall}' precluded 
bj’ the insidious onset and X-ray diagnosis 
lags beliind clinical diagnosis. The life 
historj' of an active tuberculous arthritis is as 
follows; cortical erosion, osteoporosis, loss of 
joint space, invasion of undcrlj-ing cancellous 
bone, involvement of the opposing surface of 
the joint, absence of reactive changes, forma- 
tion of sequestra, accumulation of debris, 


rupture of the joint capsule with tracking 
of the fluid and debris resulting in cold 
abscesses and luxation of the joint. Some 
of these signs appear concurrently and in- 
crease in intensity with the increasing severity 
of the joint disease. No part of the joint 
is immune to a tuberculous infection and, 
if unchecked, will ravage every portion of it. — 
Tuberculous Arthritis of the Shoulder, M. R. 
Camiel, Radiology, June, 1946, 46: 569. — (ff. 
F. Mitchell) 

Surgery in Bone Tuberculosis. — Surgical 
interventions in osteo-articular tuberculosis 
are divided in (I) auxiliary, (2) radical, 
(S) correcting procedures. Auxiliary opera- 
tions intend to create the most favorable 
conditions for the healing of the tuberculous 
lesion through operative fixation, without 
attacking the lesion itself (spinal fusion, 
arthrodesis). Radical operations, having the 
purpose of removing the tuberculous focus 
from the organism were employed predomi- 
nantly in tuberculosis of the knee joint. 
The so-called “economical” resection was 
performed as a final act of conservative 
treatment. In addition to resection after 
opening the joint, a special technique of 
extraarticular resection is described. The 
correcting interventions, consisting mainly in 
osteotomy, are performed for improvement 
of abnormal positions which have developed 
as a result of the arrested tuberculous process. 
The liberal use of blood transfusions highly 
improved the results of the mentioned inter- 
ventions reducing the postoperative mortality. 
One thousand nine hundred operations, 
performed over a period of twenty-five years, 
are revdewed. Surgical procedures were used 
in about 40 per cent of cases with osteo- 
articular tuberculosis. Radical operations of 
the prophylactic type of bone resection were 
performed only in 10 per cent of cases. Half 
of these were resections of periarticular 
osseous foci, the other half were in the diaphy- 
sis and especially in the calcaneus. Resec- 
tions of the "economical” type were performed 
in 40 per cent of cases. The majoritj' of 
these concerned the knee-joint. One hundred 
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done anyway. Operation was not done if 
there was pulmonary tuberculosis unless this 
was quiescent. There were no operative 
deaths. In tuberculous epididymitis, the 
lesion was bilateral in 28 per cent. Renal 
tuberculosis was present in 30 per cent and 
pulmonary tuberculosis in 13 per cent of the 
cases. The first symptom was painful swell- 
ing in the scrotum. This was gradual in 
onset. The whole epididymis was greatly 
enlarged, hard, nodular and irregular, but 
not extremely tender. It was often adherent 
to the scrotum with or nithout sinus forma- 
tion. In a few cases, the testis was involved. 
The vas deferens was involved in most, and 
also frequently the prostate and homolateral 
seminal vesicle. Epididymectomy was the 
treatment of choice. — Tuberculosis of the 
Genitourinary Tract among Soldiers in WorW 
Wor II, R. Chute, Nero England J. Med., 
October 17, 191,6, 23S: 5S6.—{A. G. Cohen) 

Genlto-urin ary Tuberculosis. — ^Tuberculosis 
of the kidney, both in the male and in the 
female, is undoubtedly due to hematogenous 
dissemination of the disease. No convincing 
case of ascending renal tuberculosis from 
genital tuberculosis in the male has been 
reported to date. In the male, the majority 
of cases of genital tuberculosis originate in 
the prostate. The spread to the prostate 
occurs by way of the blood-stream. The 
seminal vesicles are also infected by the blood- 
stream, but tuberculosis of the ductus deferens 
and the epididjmis occurs by intracanalicular 
spread. In a small proportion of cases the 
prostate appears to become infected by 
infected urine from tuberculous kidneys. 
This is undoubtedly an infrequent occurrence. 
In 35 carefully studied cases the possibility 
of this form of pathogenesis was considered in 
5. In the female, tuberculosis of the tubes 
is apparently' more often caused by e.\tension 
from a tuberculous process in the peritoneum. 
Spread of the piocess throughout the tubes 
and the uterus occurs by direct extension. 
Hematogenous tuberculosis of the tubes and 
the uterus prob.ably occurs too, but it is rare. 
In such c.n5cs the wall of the tube may contain 


a tuberculous focus which eventually' breaks 
into the tubal lumen. It is more usual that 
one is able to demonstrate extensive caseous 
changes in the mucous membrane lining the 
tube without definite changes in the muscular 
coat. In 35 cases, peritoneal tuberculous 
foci could be demonstrated 27 times in the 
vicinity of the tubal opening. Aside from 
the 70 cases mentioned above, the material 
for this study included two series of post- 
mortem material. Among 933 autopsies of 
pulmonary tuberculosis, 102 cases of genito- 
urinary tuberculosis were found, in another 
series of 445 cases, renal tuberculosis was 
found 82 times, or in 18.4 per cent. — Die 
Urogenitaliuberkulose, IF. Berblinger, Schweiz, 
med. Wchnschr., November 16, 191,6, 76: 
1171. — {E. Marcus) 

Tuberculous Abscess following Penicillin. — 
The patient received a continous intra- 
muscular drip of penicillin in the thigh for 
about twenty-four hours. Four months later, 
he developed a fluctuant swelling at the site 
of the infusion. Upon incision, pus was 
found which, on study, revealed tubercle 
bacilli. Thorough investigation of the pa- 
tient revealed no tuberculous foci in the 
lungs, spine or elsewhere. It is thought that 
tubercle bacilli were probably introduced 
through the infusion needle. — Tuberculous 
Abscess follovring Intramuscular Penicillin, 
D. Ebrill cfc S. D. Eleh, Lancet, September 11, 
191,6, Z: 578. —{A. G. Cohen) 

Changing Virulence. — ^The Gu6 strain of 
bowe bacilU, having been maintained on 
bile-potato media for several y'ears, has 
partially lost its \’irulence. Two experiments 
were carried out with this strain to demon- 
strate altered mrulence in successive guinea 
pig passages. In the first of this series, 
guinea pig A was inoculated with 0.1 mg. of 
bacilli of very attenuated %'irulence from 
a bile culture of 125 passages. From tliLs 
animal a biopsied inguinal lymph node was 
implanted into pig B. Following four similar 
successive passages from pig to pig, the 
bacilli had not shown any’ return to -virulence 
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in spite of their very long survival. On the 
other hand, following the death of pig A a 
caseous lumbar l 3 naiph node was inoculated 
into two successive guinea pigs, following 
the second such passage the bacilli developed 
a rapid return to normal virulence. The 
second experiment consisted of inoculating 
guinea pig C with 1.0 mg. of strain Gu^ after 
134 bile passages. The pig died slowly of 
extensive tuberculous lesions. During the 
third month of its illness an inguinal lymph 
node was biopsied and inoculated into pig D. 
This node proved to be totally innocuous 
although a marked tuberculin allerg 5 ’' 
developed in pig D. When pig D died, of 
other causes than tuberculosis, one year 
after inoculation, the organs showed no 
trace of tuberculous lesions, but cultures 
from the macerated organs produced bacilli 
more virulent for guinea pigs than the original 
134th passage Gu6 culture. There are two 
possible explanations for this alteration in 
virulence after successive animal passages: 
(1) possible dissociation of the virulent 
elements in the course of the disease. Nodes 
biopsied early in the disease prove to be less 
virulent than nodes removed at the time of 
the death of the animal. {£) There may be a 
gradual liberation of the already attenuated 
bacilli from the transplanted node, so tliat 
the host develops some immunity. — Fm'- 
abiliti de la virulence d’unc smiche de bacilles 
tuberculcux MlUs au cours de Vinfcction chez Ic 
cobaye, F. van Deinsc, Ann. Insl. Pasteur, 
July-Avgusl, lO/fG, 72: GG7. — (P, Q. Edwards) 

Respiration of Tubercle Bacilli. — Respira- 
tory metabolism of several tjTJes of para- 
tubercle bacilli was studied in an attempt to 
determine if group specificity could be 
established. Bacilli employed in the studies 
were: strain D6 from the intestine of an 
infant, B1 from a mesenteric node of an ox, 
Pellegrini’s bacillus and Bacillus C from 
spinal fluid of a child. The respirator}' 
activit}' of a given culture was found to be a 
function not only of the age of the bacilli 
but also of the alteration of the medium 
occasioned by bacillarj* mortality. All growth 


phases of a culture of bacilli, including the 
phase when no death takes place, are ac- 
companied by a more and more pronounced 
lowering of the respiration varying directly 
with the unit of bacilli present as well as the 
ine\dtable alteration of the milieu. Thus a 
means of determining the death rate of a 
given culture is established through measure- 
ment of its respiratory retardation. The 
paratubercle bacilli studied have certain 
physiological properties in common, including 
similarities in their respiration . — Contribution 
& Vttude du mitabolisme des bacilles para- 
luberculexix:' II. Mitabolisme respiratoire de 
divers types des bacilles paralubcrculcux, A. 
Andrejew, Ami. Inst. Pasteur, July-August, 
I94G, 72: 611. — (P. Q. Edwards) 

Metabolism of Tubercle Bacilli. — E.xperi- 
ments concerning the respiration and growth 
of tubercle bacilli demonstrated that these 
two functions are largely independent. Cer- 
tain substances augment the respiration of 
tubercle bacilli and at the same time increase 
their grondh and multiplication; certain 
substances increase the respiration without 
affecting growth; other substances, wliile 
increasing the respiratory processes, depress 
or abolish multiplication. A substance of 
the latter order is sodium salicylate. Five 
different groups of substances are evaluated 
u-ith respect to their capacity for affecting 
the respiration and growth of tubercle bacilli. 
The substances tested were primary amines 
and their derivatives, hcavj' metal compounds, 
sulfonamides, disinfectants and fatty acids. 
Results show that three different effects on 
tubercle bacilli were obtained. Heavj' metal 
compounds, disinfectants and fatty acids 
produced their effects by irreversible damage 
to the bacterial ceil. The respiration of the 
cell body was also severely damaged bj’ these 
substances. The sulfonamides produced 
bacteriostasis of a nonspecific and reversible 
nature. In the presence of suitable antag- 
onistic substances (p-aminobcnzoic acid) the 
effect could be completely annulled. The 
effect of the sulfonamides on tubercle bacilli 
is no different from that produced on other 
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microorganisms. Cell respiration and the 
ability of the single cell to grow remains 
unimpaired, but division of cells, mitosis and 
multiplication are stopped. Of special im- 
portance is the action of the primary amines. 
These produced specific reversible effects on 
the multiplication of tubercle bacilli, without 
affecting respiration and growth. These 
substances had no effect on other micro- 
organisms, but their effectiveness was from 
six to eighty times that of a 0.0002 molar 
solution of sodium salicylate . — tTber den 
Stoffwechsel von T-uherkelbazillen, H. Bloch, 
Schweiz, -med. Wchnschr., November 16, 1946, 
76: 1179. — {H. Marcits) 

Fatty Acids and Bacterial Growth. — ^Un- 
saturated fatty acids retard the growth of 
tubercle bacilli, but these acids can be detoxi- 
fied by their esterification or by the addition 
of native serum albumin to the medium. 
Enhancement of growth of tubercle bacilli 
can be obtained bj' adding 0.01 per cent of 
any of a variety of long chain fatty acids — 
saturated or unsaturated— to a medium 
containing 0.5 per cent crystalline serum 
albumin. Glucose is not necessary. The 
growth of Micrococcus G is increased in 
proportion to the amount of unsaturated 
fatty acids in the medium, and glucose further 
increases it. The saturated fatty acids do 
not support growth of Micrococcus C, and 
ciy’stalline albumin inhibits the growth. 
At equal concentrations of long chain fatty 
acids, the water soluble esters .are more 
efficient than the corresponding soaps in 
supporting bacterial growth . — Effect of Long 
Chain Fatly Acids in Bacterial Groicth, R. J, 
Dubos, Proc. Soc. Exper. Biol. & Med., 
October, 1946, 63: 66.— (F. B. Seibert) 

Fatty Material in Bacteria and Fungi. — ^An 
improved techm'que for demonstrating intra- 
cellular lipid in microorganisms by staining 
dried, fixed preparations with Sudan black B, 
and counterstains is described. The applica- 
tion of this staining method to films of the 
principal species cultiratcd on common media 
revealed that stainablc fatty material in the 


form of cytoplasmic inclusions, or such 
material associated with structural elements 
of the cells, is present in all fungi and in the 
■great majority of bacteria, whether these 
are aerobic or anaerobic, saprophytic or 
parasitic, pathogenic or nonpathogenic. Of 
greatest interest was the unexpected finding 
that the relative amount of stainable fatty 
material and its form and location within 
the cells of bacteria are remarkably constant 
for any one kind of organism. Definite 
differences occur among different kinds. 
Thus, the pattern of intracellular lipid 
exhibited in the stained films is to a con- 
siderable degree characteristic for the bacteria 
of a particular genus, and in some cases for 
those of a particular species . — Fatty Material 
in Bacteria and Fungi Revealed by Staining 
Dried, Fixed Slide Preparations, K. L. 
Burdon, J. BacL, December, 1946, 52: 665 . — 
(F. G. Petrik) 

Disparity between Hansen’s BaclUi and 
Cultured “Leprosy Bacilli.” — By apph’cation 
of the writer’s improved fat^staining procedure 
(Sudan black B) for dried preparations it was 
found that the principal varieties of acid-fast 
bacilli in culture show an essentially similar 
picture with respect to their stainable intra- 
cellular lipid. Characteristic of the whole 
group is the tendency of the cells to stain 
throughout with Sudan black B; in addition, 
distinct deeply colored fat droplets may be 
present within many of the rods. Some 
differences were noted in the amount of fatty 
material usually present, and in the regularity 
with which it occurred, in different varieties 
of these organisms. The constancy and 
prominence adth which stainable lipid occurs 
in cultured “leprosj' bacilli” was repeatedly 
confirmed, and their marked similarity in 
this respect to the tubercle bacilli of the 
“cold-blooded type,” and to the franklj- 
saprophj’tic acid-fast organisms, was made 
clear by numerous comparative tests. A 
modified stjiin was applied to direct films 
from leprous lesions and the results were 
entirely consistent, that is, no intracellular 
stainable fatty material was observed in any 
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of Hansen’s bacilli. The apparent total lack 
of stainablo lipirl in the true causative bacilli 
of leprosy is, at least, in striking contrast to 
the abundance of this material in the acid- 
fast bacilli isolated from leprous lesions and 
now maintained in laboratory cultures. The 
full significance of this disparity is debatable, 
but it would seem justifiable to count it ns 
adding a further bit of o\ndcnco in support of 
the already mdcly held opinion that the 
organisms in these cultures are not identical 
with the true causative agent of leprosy. — 
Disparity in Appearance of Tnic Hansen’s 
Bacilli and CtiUurcd ‘‘Ijoprosy Bacilli” when 
Stained for Pal, K. L. Burdon, J. Bad., 
December, 19/, G, S2: G79.—{F. G. Pclrik) 

Bovine Type Bacilli. — A culture of tubercle 
bacilli originating from a case of pulmonary' 
tuberculosis in man was obtained in 1933 by' 
injecting acetone extract of bacilli into guinea 
pigs. Shortly after its isolation this culture 
appeared to be avirulent for the rabbit and 
normally virulent for the guinea pig. After 
havnng been maintained for more than a year 
on potato medium, this culture acquired a 
very' marke<l \'irulenco for the rabbit. Si.v 
years after its isolation the %drulence for 
the rabbit began to diminish, Tlio Adrulence 
for the guinea pig started to decrease during 
the eighth y'ear after isolation. The culture 
was considered to be of the human ty'pe, but 
endowed with an exceptional pathogenicity 
for the rabbit. The colonies were eugonic 
and of the R type. Simultaneously with the 
above e.xperiments the culture was groum on 
bile-potato medium since 1934, which pro- 
duced a more marked and a more rapid 
decrease in its virulence than on simple 
potato medium. After the 125th transfer, 
serial passages were made from guinea pig 
to guinea pig. The culture regained a 
marked virulence for the rabbit and the 
guinea pig. It appeared now as a S type; 
its growth was dysgonic and it e.xliibited all 
the characteristics of a bovine culture. The 
conclusion is drawn that the original strain 
was actually of the bovine type.— -f/ne 
sonclw de bacilles lubercidcux de type bovin 


dificilc a classifier, F. van Dcinsc, Ann. Inst. 
Pasteur, March-April, 19/^6, 72: £/,!.— {V. 
Leites) 

False Acid-fast Bacilli. — Sudden increase 
in the number of acid-fast bacilli on smears 
from the chest wound (operative) of a tuber- 
culous patient raised the question of halse 
acid-fastness, in so far as the wound had been 
treater! with sulfathiazole ointment prior to 
the noteworthy incro.ase in bacilli. Several 
days after discontinuance of the ointment, 
the acid-fast bacilli present on sme.ars de- 
cre-ased appreciably'. Experimental in vitro 
reduplication of the phenomenon proved tliat 
diphtheroids, as well as B. megatherium and 
B. coli, arc cap.ablc of being so coated with 
hy’drous lanolin or petrolatum tliat they' 
become acid-bast. This artefact may' be 
eliminated by soaking fixed unstained smears 
successively' in chloroform, ether and alcohol. 
— False Acid-fast Bacilli, A. Bcrczcllcr <fc 
Grace Frank, Quart. Bull. Sea View Hosp., 
July, 1946, 8: 1S7. — {P. Q. Edwards) 

Dissociation of Tubercle Bacilli. — ^A guinea 
pig was inoculated through the mediastinal 
route with 2 mg. of a ^^rulent boi'ine culture, 
presenting dy'sgonic growth on Lowenstein’s 
medium. The animal died ten days later. 
Twelve cc. of a cloudy' hemorrhagic fluid was 
found in the pleural cavities. Inoculation 
of this fluid on Laporte medium (egg-serum) 
produced smooth confluent colonies. One- 
iialf of the pleural fluid was diluted with 
citrate solution, the other half was permitted 
to coagulate. Both specimens were incubated 
at 3S’’C. Serial cultures made from these 
specimens remained negative until the tliirty'- 
fifth day at wliich time large conglomerations 
of ty'pical acid-fast bacilli were found. On 
the fourty-sixth day real colonies were 
visible macroscopically' in the citrate specimen. 

In the eighth month after incubation 1.0 cc. 
of the citrate specimen was injected into a 
guinea pig which died of tuberculosis four 
months later. After a stay of one year in 
the incubator the coagulum became useless 
because of desiccation. At tliis time the 
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bacilli in the citrate specimen were found in a 
state of lysis. Their inoculation in the 
guinea pig produced generalized tuberculosis 
of a clu-onic type and predominantly lym- 
phatic involvement. Death occurred seven 
months later. Inoculation of the organs of 
the animal on Lowenstein’s medium gave 
rise to eugonic colonies of the R type, whereas 
the original bovine strain had been of the S 
type and dysgonic. The colonies were of 
normal virulence for the guinea pig and of 
diminished virulence for the rabbit. Inocula- 
tion of the same one-year-old fluid on Laporte 
medium and Besredka medium produced 
smooth dysgonic colonies. This culture ap- 
peared to be avirulent for guinea pigs and 
rabbits. Thus three different dissociates 
could be isolated in these e-xperiments. — 
Dissociation d’une sonche de bacilles luhcr- 
culeux vinilents dc type bovin dysgonique en 
une variante avinilenie igalement dysgonique 
el une variante virulentc eugonique apres 
■ s&jour prolongs dans un liquidc pleural de 
cobaye, F. van Deinsc, Ann. Inst. Pasteur, 
May-June, 1946, 72: 4^4 - — ( F. Lcites) 

Surface-Active Substances and Tubercle 
Bacilli. — The authors reported on the in- 
fluence of fourteen surface-active compounds 
ghdng surface tensions in the range 50-24 
djmes/cm. in a synthetic liquid medium upon 
the growth of three strains of acid-fast bac- 
teria. The growth of Mycobacterium tubercu- 
losis, human type, and Mycobacterium phlei 
was inhibited only at surface tensions below 
about 30 dynes/cra. The chemical nature of 
the depressant used did not appear to be a 
relevant factor. The medium containing de- 
pressants showed an increase in surface tension 
during growth, tending to the value of the un- 
hcated medium, showing that these com- 
pounds were adsorbed by the bacteria. — The 
Influence of Stirf ace- Active Substances on the 
Grcnvth of Acid-fast Bacteria, A. E. Alexander 
<£• N. .4. Soltya, J. Path. 6: Bad., January, 
1946, SS: 37. — (H. J. Henderson) 

Preservation of Tubercle Bacilli. — ^The ob- 
ject of this c.\pcriment was to ascertain the ex- 


tent of resistance of M. tuberctilosis (human 
and bovine tj^pes) to (o) freeze-drjdng and (6) 
storage at —76° C. Suspensions containing 1 
mg. per 1 ml. were made in distilled water, 
physiological saline solution and in inactivated 
bovine serum, respectively. These suspen- 
sions were subjected to freeze-drying and to 
storage at —76° C. over a period of 180 days 
at seven-day intervals. An ampoule was dilu- 
ted in serial dilutions ranging from 1:10^ to 
1 : 10® and inoculated into both guinea pigs and 
hamsters. The results of the biological test 
were checked by culturing the suspensions. 
Suspensions stored at low temperature showed 
no appreciable loss after ISO days. Freeze- 
dried material sustained an immediate fall in 
activity, estimated at 100 to 1,000 fold; there- 
after the dried material remained stable. 
Bacterial suspensions preserved at —76° C. 
can be used with advantage in experiments 
where it is necessarj'^ to inoculate small num- 
bers of living bacilli and to obtain reproducible 
results. — The Effeds of (o) Freeze-Drying and 
(b) Low Temperature on the Viability of My- 
cobadcrium Tuberculosis, R. E. Glover, J. 
Path. <fc Bad., January, 1946, S8: S. — {H. J. 

Henderson) 

Submerged Growth of Tubercle Bacilli. — 
The new synthetic media of Dubos for the 
rapid cultivation of Mycobacteria can be suc- 
cessfully employed to isolate tubercle bacilli 
from various pathological material. A com- 
bination of rapid culture with guinea pig inoc- 
ulation where indicated should result in a 
marked reduction of the time required for the 
laboratory diagnosis of tuberculosis. — Sub- 
merged Growth of Tubercle Bacilli from Patho- 
logic Material in Dubos’ Mcdhtm, G. E. Foley, 
Proc. Soc. Exper. Biol. <fc Med., June, 1946, 
62: B9S. — (F. B. Seibert) 

Tubercle Bacilli in Bronchoscoplc Aspira- 
tions. — ^Bronchoscopic aspiration of secretions 
is recommended as a method of improving bac- 
teriological diagnosis. The importance of 
penetrating as deeply as possible into the lobar 
bronchi, cspeci.ally of the upper lobes, is em- 
phasized. With tliis method the authors have 
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succeeded in demonstrating the presence of 
tubercle bacilli four times out of five in cases 
of small pulmonary infiltrations vhich had 
been negative on repeated examinations in- 
cluding gastric lavage. — Les prilhements 
hronchiques dans la recherche du bacille de 
Koch, M. Bariily & J. Paillas, Rev. de la 
tvberc., WU-JiS, 9: S37.~{ V. Leifes) 

Culture of Tubercle Bacilli. — ^Various 
methods for destroying contaminants are dis- 
cussed. Search was made for a pure, stable, 
crystalline material which would allow time for 
preparation of the specimen and which might 
even be added to the specimen immediately on 
collection. Trisodium phosphate was the 
agent finally selected, in preference to several 
reagents, including ox’alic acid and sodium hy- 
droxide. Trisodium phosphate was used in 
10 per cent solution, and it was found that it 
could remain in contact with tubercle bacilli 
up to a week at room temperature without de- 
stroying small numbers of tubercle bacilli. 
It was found that this reagent could be placed 
in receptacles for use in collecting tuberculous 
specimens and thus prevent the development 
of molds and contaminants. It was found 
that the time required for destroying contam- 
inants by trisodium phosphate is one day at 
37° C. — An Improved Procedure for the Diag- 
nostic Culture of Mammalian Tubercle Ba- 
cilli, H. J. Corper & R. E. Stoner, J. Lab. 

& Clin. Med., December, 19/i6, 31: 1364. — {R. 
W. Clarke) 

Growth Stimulation of Tubercle Bacilli. — 
The growth of mycobacteria on four kinds of 
egg media was observed: Dorset’s (whole egg), 
egg-yolk, egg-white and a “defatted” yolk 
medium. A constant amount of inoculum was 
added to each of the media. Growtli was ob- 
served from four to seventy days after inocu- 
ation. The amount of growth was deter- 
mined by comparison with the growth on 
whole egg medium. Saprophytic acid-fast 
bacteria and those mycobacteria which are 
pathogenic for cold-blooded animals (axcept- 
ing M. marinum Aronson and ilf. iuberadosis, 
Cayman strain) grew moderately well on egg- 


white but did not attain the standard of 
growth characteristic of whole egg medium, 
ilf phlei and ilf. ranae also grew moderately 
well on the “defatted” yolk medium. Avian, 
bovine and human tubercle bacilli exhibited 
no growth on egg-white and “defatted” yolk 
media at a time when luxuriant growth had 
been obtained on whole egg medium. All the 
organisms grew faster on the yolk medium, 
ilf. tuberculosis hominis (H37) produced scant 
growth on egg-white medium after ten weeks’ 
incubation. The addition of purified ovo- 
lecithin and of ether soluble yolk lipids to egg- 
white medium stimulated the growth of ilf. 
phlei, ilf. smegmaiis, M. sfercosis, M. karltn- 
ski, ilf. ranae, ilf. marinum, ilf. tuberculosis, 
(Ca 3 Tnan strain) ilf. tuberculosis hominis (Ti), 
and ilf. avium (Ti). The addition of sodium 
citrate, asparagine, calcium, iron, dl-alanine, 
creatine, phthiocol, choline, ethanolamine, 
sodium palmitate, sodium stearate, sodium 
oleate, sodium glycerophosphate, ascorbic 
acid, nicotinamide, pyridoxin, pantothenic 
acid, riboflavin, dl-lactate and cytochrome to 
egg-wliite medium failed to stimulate the 
growth of tubercle bacilli. A crude phospha- 
tide fraction of egg-yolk stimulates the growth 
of tubercle bacilh'. — Stimulation of the Growth 
of Egg Yolk, Margaret K. Finlayson, J. Path. 

& JB act., January, 1946, 58: SS, — (II. J. Hen- 
derson) 

Diagnostic Culture of Tubercle Bacilli. — 
The reagents commonly used for destrojdng 
contaminants are sodium h 3 'droxide, sulfuric, 
hydrochloric and oxalic acid. These reagents 
are harmful to small numbers of tubercle ba- 
cilli even after two hours’ e.xposure. A 10 per 
cent solution of chemicall}' pure trisodiura 
phosphate (equivalent to 23 per cent of 
Na3P04-12H^) added to fine suspensions of 
mammalian tubercle bacilli proved not onijr 
innocuous to the bacilli but was more protec- 
tive than suspension of the bacilli in 0.9 per 
cent saline solution for long periods. This 
reagent destroj's contaminants in one day at 
37° C. or within several days at room tempera- 
ture. It can remain in contact with tubercle 
bacilli for up to a week at room temperature 
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■without destroying small numbers of tubercle 
bacilli. One weelc’s exposure at 37° C. was 
not particular^' detrimental to the ^^ability 
of the tubercle bacilli, although the longer in- 
terval of one week’s contact retards their 
growth. It was noted that either neutralisa- 
tion or washing out the phosphate produces 
more satisfactorj' results when compared 'uith 
their planting in the phosphate as such. Gly- 
cerol egg-yolk medium when properly pre- 
pared proved the most efficient medium. — An 
Improved Procedure for the Diagnostic Culture 
of Mammalian Tubercle Bacilli, H. J. Corper 
& R. E. Stoner, J. Lab. & Clin. Med., Decem- 
ber, 1946, 31: 1364.— {F. G. Petrik) 

Vole Tubercle Bacilli. — It has been shown 
previously that vole tubercle bacilli are onlj' 
slightly pathogenic for rabbits and guinea pigs. 
Injection of caseous material from lesions of 
naturally infected voles or of living vole tu- 
bercle bacilli protects these animals against 
virulent mammalian tubercle bacilli. Patho- 
genicity of the vole organism for calves is low. 
Its immunizing power is greater than BCG. 
All calves develop strongly positive tuberculin 
reactions. In the current study, 16 patients 
■with far advanced tuberculosis were injected 
intracutaneously with 0.0001 mg. of a culture 
of li^ving vole tubercle bacilli. A marked local 
reaction developed consisting of a tinj' red 
papule surrounded by an area of erythema. 
This slowly increased in size, reaching its maxi- 
mum size in tendaj's. In most, the papule 
became a pustule. There was no Ijunphade- 
nopathy or constitutional reaction. The inten- 
sity of the reaction paralleled the Mantoux 
reaction. In other cases, the bacilli used were 
killed by heat; the reaction was slightlj' less 
intense but of the same character. When dos- 
ages up to 0.1 mg. were used, the same reac- 
tions were obtained but with intensity in pro- 
portion to the dosage scale. In no case was a 
patient affected adverseh'. — The Intracu- 
iancous Injection of T'ofc Tubercle Bacilli in 
Tuberculous Persons, C. Cameron <{; 7. A. 
. Purdic, Tubercle, December, 1946, 27: 195 . — 
(A. G. Cohen) 


Codliver Oil in Tuberculosis. — Codliver oil 
administered intravenouslj' at a rate of 3 cc. 
per kg. of weight causes no embolism. Two 
dogs of the same age and weight, one of which 
received an intravenous injection of •virulent 
tubercle bacilli at the outset of the study, were 
treated with intravenous injections of codliver 
oil at the above rate for tr\’o months. Both 
animals survived, but the noninfected one 
weighed 1.5 kg. more than the one tliat was in- 
fected. Two goats were inoculated with ■viru- 
lent tubercle bacilli and one of them was 
treated with codliver oil injections in the above 
manner. Both animals were infected^ but 
onl5' one was treated. The non treated goat 
died forty days after the injection, while tlie 
animal that was treated lived twenty days 
longer. No general conclusions can be drawn 
from these preliminary experiments; it ap- 
pears, however, that codliver oil used in ex- 
perimental tuberculosis increases the resis- 
tance to infection and diminishes the virulence 
of the bacilli. — Ensayo de Iratamiento dc la 
tuberculosis experimental con aceite de higado 
de bacalao endovenoso,' S. Gutman, Picnsa 
mid. argent., August, 1946, 33: 1641. — (L. 
Molnar) 

Tuberculosis in Hamster. — A series of ex- 
periments was undertaken to determine the 
smallest dose of wulent human and bo^vine 
bacilli capable of infecting the hamster and to 
compare the susceptibility of this species with 
that of the guinea pig. Suspensions of seven 
to ten-daj"-old cultures, grown on Herrold’s 
gb'cerol egg agar wmre inoculated subcutan- 
eousi}'. Serial dilutions ranging from 1: 
10,000 mg. to 1:100,000,000 were used. The 
golden hamster is as susceptible as the guinea 
pig to the subcutaneous inoculation of the 
human and bo^^nc types of Jlf. tuberadosis. 
In each species the minim.al infective dose of a 
fully virulent bovine strain is 1:10’ mg. bacilli ; 
the corresponding dose of the human tj^pe is 
1 : 10® mg. In the hamster, caseous lesions arc 
not common. A proliferative adenitis in 
which the nodes were teeming mth acid-fast 
bacilli was noted.— Susceptibility of the Golden 
Hamster (Cricclus Auratus) to Mycobacterium 
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Txiberculosis Hominis ai^d Bovis, R. E. Glover, 
J. Path. & Bad., January, 1946, S8: 107 . — 
{H.J. Henderson) 

Tuberculous Kecrosis. — ^Necrotic tubercu- 
lous lesions were examined lustologicallj', bac- 
teriologically and biochemically. Numerous 
references to the literature on tuberculous ne- 
crosis and caseation are given. The authors 
do not believe that the fats contained in foci 
of caseous necrosis are due to sources outside 
the lesion or to fatts' infiltration. Tubercu- 
lous necrosis is considered a tissue disintegra- 
tion. Its biochemical constituents result from 
the transformation of normal tissue elements. 
No correlation could be found between the ex- 
tent of necrosis and the quantity of demon- 
strable bacilli. More bacilli were found in foci 
of “incomplete” necrosis containing nuclear 
debris than in “complete necrosis.” Foci of 
liquefied necrosis were always extremelyrich in 
bacilli, apparently indicating a parallelism be- 
tween bacillary content and content in leuco- 
cytes. It is the opinion of the authors th.at 
necrosis develops only in e.xudative lesions. 
Whenever productive foci show necrotic trans- 
formation these foci are assumed to have been 
the site of an associated exudative reaction. 
Tubercle bacilli are not beUeved to cause ne- 
crosis by direct fermentative action. Their 
role is rather seen in an indirect catalytic 
effect. No fundamental differences could be 
demonstrated between foci of dr}' and liquefied 
necrosis regarding the nature and the quantity 
of the fatt3’- substances which the3’- contain. 
The softening of a tuberculous lesion is 
attributed to phenomena occurring in the sur- 
rounding tissue, in particular to the state of 
perifocal circulation. Aqueous inhibition of 
the necrotic area is the result of e.xudation 
from perifocal vessels with migration of leuco- 
C3’tes. The marked increase in b3cill3r3’- 
content during the stage of liquefaction is con- 
sidered secondar3' to these "unspecific” pro- 
cesses of perifocal exudation. — Signification 
biologiquc dcs divers aspecls dc la necrose tuber- 
culeusc, F. Besangon S: J. Ddante, Rev. dc la 
inhere., 1940, 10: 5.— ( V. Ldtes) 


Persistence of Tuberculin Sensitivity, — 
Negative tubercuh'n reactions in persons with 
calcified foci in the lung or tracheobronchial 
l3miph nodes might be due to obsolete tuber- 
culous residues which no longer elicit h3T)er- 
sensitivity, or the calcified areas may have re- 
sulted from nontuberculous origins such as 
coccidioidomycosis, histoplasmosis etc. To 
determine what percentage of cases with tuber- 
culin hypersensitivity become anergic Hardy 
studied 312 persons who had a primary tuber- 
culosis during childhood. She found that of 
59 persons who had the more severe t3Tpes of 
lesion, none became anergic more than four- 
teen years after their primary infection. Of 
171 persons with mediastinal tuberculosis, 
whose hypersensitivity was less marked than 
that of the first group, 2 per cent bec.ame aner- 
gic to 1 mg. of tubercuh'n. Of S2 persons who 
reacted to tubercuhn but who had no demon- 
strable X-ray evidence of tuberculosis at the 
beginning of the stud3% 6 per cent became 
anergic. These persons were not in contact 
with sputum positive cases and only one de- 
veloped reinfection tuberculosis after the 
heahng of the primary' lesion. From these 
data the author concludes that, though tuber- 
culosis ma3' be the etiological factor of calcified 
lesions which are not accompanied b3' hy'per- 
sensitivit3' to 1.0 mg. of tubercuhn, this occurs 
but rarely. Hence most of the calcified lesions 
unaccomp.anied b3' h3’persensitivity are prob- 
ably of a nontuberculous nature. — Persistence 
of Hypersensitivity to Old Tuberculin follovcing 
Primary Tuberetdosis in Childhood, Janet B. 
Hardy, Am. J. Pub. Health, December, 1946, 
36:1417. — (ill. B. Lurie) 

Cellular Transfer of Tuberculin Reactivity. — 
Guinea pigs were rendered hypersensitive to 
tubercuhn by' subcutaneous injection of killed 
human tubercle bacilh suspended in paraffin 
oil. Between five and nine weeks later, exu- 
date cells were collected and w.ashcd and im- 
mediately' injected into guinea pigs. In about 
forty-eight hours tuberculin hy'pereensitive- 
ness became established in the cell recipients 
and maximal reactivity' occurred in seventy- 
two to ninety-six hours. Of '17 experiments 
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successful transfer of hj^persensiti^uty occurred 
in 16 instances. The intensity of the trans- 
ferred hypersensitiveness varied vnth the 
amount of cells used and the degree of sensi- 
ti^dty of the cell donors. The cells become in- 
active upon being heated at 48° G. for fifteen 
minutes or upon freezing or storing overnight 
in the ice-box. Cells from the spleen or lymph 
nodes, as well as exudate cells from the peri- 
toneal cavity, are capable of transferring hy- 
persensitiveness to Old Tuberculin . — The Cel- 
lular Transfer of Cutaneous HypersensHivity 
to Tuberculin, M. TF. Chase, Proc. Soc. Exper. 
Biol. & Med., JuPe, 1943, 59: 134. — (F. B. 
Seibert) 

Accelerated Sensitization. — In 83 girls aged 
14 to 21, tuberculin tests, performed nine days 
after the administration of BCG, remained 
completely negative except in 3 who had been 
previously doubtful. Almost all became posi- 
tive before another ten weeks. Although 
there is no evidence that any of these girls had 
ever been actually infected and later spon- 
taneously desensitized, the authors conclude 
that the absence of accelerated sensitization 
following infection in the human cannot be 
accepted as proof that the subject has never 
been previousl}' infected . — Lc phenomine de 
Baldinn-Gardncr-Willis chcz le cobaye ct chez 
Vhommc, P. Boulcnger & A.-C. Maclouf, Rev. 
dc pathol. comp, et d’hygiene gen., January- 
Fcbmary, 1944, P- 37. — (A. Bogen) 

BCG Vac(dnation. — BCG vaccination by 
me.ans of the multiple puncture technique is 
asserted to have been entirely innocuous both 
locally and generally in animals studied over 
a period of ten years and in infants studied 
over a period of seven years. In 1,302 vac- 
cinated cliildren there were 4 cases of tuber- 
culosis and one de.ath from the disease, while 
in 1,276 controls there were 27 coses of tuber- 
culosis and 7 deaths. Tlie greater danger for 
children c.xposed to tuberculosis than in those 
where no contact is knoNvn is seen in both vac- 
cinated and controls. It is concluded that in 
the first seven years of life BCG vaccination is 
of definite value in the prevention of tubercu- 


losis . — Ten Years Experience with BCG {Ex- 
perimental and Clinical), S. R. Rosenthal, 
Margery Blahd & Eleanor I. Leslie, J. PediaL, 
May, 1943 , 26: 470. — {E. Bogen) 

BCG Vaccination, — ^Administration of BCG 
’ by means of multiple scratches through the 
vaccine deposited on the skin resulted in 95.5 
per cent positive tuberculin reactions in 89 
girls tested within the next ten weeks. Sen- 
sitization developed earlier and stronger when 
the total length of the scratches was greater 
than 12 cm. than when it was less than 7 cm. — 
Le BCG par scarifications cuian6es, A. Cour- 
coux, P. Boulcnger & A.-C. Maclouf, Rev. de 
pathol. comp, et d’hygi&ne gen., Seplember- 
October & November-December, 1944, P- 39 . — 
{E. Bogen) 

Local Reactions to BCG. — ^The local reac- 
tions to BCG applied by intracutaneous injec- 
tion or by scarification in the new-born and in 
tuberculin-negative persons consist in the ap- 
pearance of very small nodules eight to 
twenty-one daj's after the administration and 
their disappearance a few weeks later without 
lea^dng a scar. The local reactions of BCG in 
adults with or without tuberculosis were 
studied. Generally speaking, the local reac- 
tion to BCG was found parallel to the tuber- 
culin reaction, but much more intense than the 
latter. In particular, BCG provokes fre- 
quently suppuration which is not observed in 
tuberculin reactions. The local reaction to 
BCG in tuberculous patients appears early. 
A papule develops on the first or second day 
after administration. The reaction is at its 
ma.ximum on the fiftli day consisting in vesic- 
ulation and suppuration; scar formation oc- 
curs at the end of the third week. In a second 
series of patients in the terminal stage of tu- 
berculosis with negative or slightly positive 
tuberculin reactions, BCG did not produce any 
local reactions in most cases . — Reactions 
locales produites par lc B CG inoculc par scari- 
fication chcz Ics maladcs tuberculcux, L. Corre, 
Ann. Inst. Pasteur, May-Junc, 1943, 72: 441 . 
— { F. Leites) 
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History of Penicillin. — ^It is pointed out that 
an Italian, B. Gosio, isolated an antibiotic sub- 
stance from some species of penicilliura in 
1896, that Lieske in Germany rediscovered 
such a substance in 1921 and that Gratia and 
Dath, in Belgium, reported a similar substance 
in 1924. The Belgian authors treated patients 
with furunculosis with such a, substance as 
early as 1927 and stated that "It is the most 
effective treatment, even of the most resistent 
types of stapholococcic diseases.” — The First 
Discoverers of Penicillin and of Its Application 
in Therapy, J. T. Peters, Acta i?icd. Scaridinav., 
1940 , 126: GO. — {M. Pinner) 

Bacterlostasls in vitro. — Twenty-nine dif- 
ferent compounds were examined in vitro for 
their tuberculostatic activity. The drugs 
were mixed in various concentrations with a 
slightlj’- modified Dorset medium, and the 
media were inoculated with a standardized 
quantity of a highly virulent strain of human 
tubercle bacilli (AT); after twenty- eight days 
of cultivation the known weight of the bacil- 
lar3'- growth was compared with the known 
weight of the seeded bacilli. P-aminobenzoic 
acid, an essential metabolite of the tubercle 
bacillus, destroys the bacteriostatic action of 
sulfanilamides; it had no influence on the nor- 
mal growth of the tubercle bacilli in the con- 
centrations empIo5"ed in these experiments. 
Of all the substances studied, sulfatliiazole had 
the greatest tuberculostatic action. A new 
derivative of sulfapjmidine abolished the bac- 
teriostatic action of this drug. Sulfanaphtho- 
quinone has a pronounced tuberculostatic 
effect. It was used because a naphtho- 
quinone has been obtained from the tubercle 
bacillus and is essential for the growth of 
another acid-fast bacillus. Two other naph- 
thoquinone compounds were ineffective. 
4,4'-diaminophenylsulfone was highlj’- active. 
Its derivatives, diasone and tibatin, were less 
effective, and then only in so far as they were 
converted into the parent substance. Good 
results were obtained with a hydrox3'thiazolyle 
sulfone, a derivative of promizole. Promizolc 
itself had no definitive effect, and a few other 
of its derivatives were only moderately active. 


4-amino-methylsuffanilamide, the bacterio- 
static action of which is not inhibited b3" P-am- 
inobenzoic acid, was active in high concentra- 
tions. On account of the affinity of several 
vital stains for the tubercle bacillus a number 
of triphenylmethyl-substituted sulfanilamides 
were synthesized but showed no activity in 
the concentrations obtainable. lodinin has a 
strong inlubitory effect on streptococci, which 
can be eliminated by certain quinones. In the 
lugh dilutions that could be obtained it had a 
definite effect on tubercle bacilli. A quinoxa- 
line-di-N-oxide had a moderate action. Urea 
and tliiourea were ineffective, while thiouracil 
was slightf3' active. Sulfanylacetophenone 
was somewhat tuberculostatic;sutfan3'lacetone 
was inactive. — Tnbcradostatic Activity in vitro 
of Twenty-nine Different Compmmds (Sulfanil- 
amides, Naphthalene and Tritane Derivatives of 
Sulfanilamide, Diaminodiphcnylsiilfoncs, De- 
rivatives of Promizolc, lodinin and SomcOthers), 
A. R. Frisk, Ada mod. Scandinav., 1940, 
125: 4S7. — (0. Pinner) 

Antagonistic Growth Substances. — Sub- 
stitution of an SO3H or SOjNHs radical for the 
COOH in certain growth promoting com- 
pounds has been shown to produce antagonis- 
tic, or bacteriostatic, effects. Asparagine, the 
amide of .aspartic acid, is known to flavor 
growth of tubercle bacilli. Theoreticall 3 ’, 
then, by substituting an SOjH (or SO2NH5) 
radical for one of the carbox 3 d radicals in as- 
paragine, a bacteriostatic ma 3 " be obtained. 
C 3 ’steic acid (2-amino 3-sulfonic propionic 
acid) synthesized first b 3 '’ Friedmann in 1903, 
is the resulting compound and has been shomi 
to inhibit growth of S. aureus, B. coli and 
proteus bacilli, although heretofore no work 
has been done with this agent in connection 
with the tubercle bacillus. E.xpcrimental 
work with c 3 ’steic acid added to Sauton’s 
medium, with and without asp.oraginc, demon- 
strated the validity of this induction: C3’sleic 
acid does vitiate the favorable effect of .aspara- 
gine when used in equal molecul.ar concentra- 
tion with asparagine; when used alone, 
me.asurablc bacteriostasis obtains. C 3 'stcic 
acid appears to diminish bacillar}' proliferation 



ABSTRACTS 


165 


in proportion to the log. of its concentration. 
Sulfolactic acid (COOH-CHOH-CH2-SO3H), 
obtained from cysteic acid by the substitution 
of an OH for the NH2 radical, is equally effec- 
tive in inhibiting growth of tubercle bacilli. — 
Influence antagonisie de I’asparagine el de 
I’adde cysl6ique sur la croissance du bainlle 
tubercidenx hvmain, E. Perdigon, F. Bouquet, 
M. T. Mazaudier & F. Godard, Ann. Inst. 
Pasteur, July- August, 1946, 72:573. — (P. Q. 
Edii'ards) 

Chemical Inhibition of Bacilli. — The ac- 
tivity conferred upon a given organic nucleus 
by the addition of various radicals has been 
the subject of the present paper. A culture of 
a\dan tubercle bacilli on Sauton’s medium is 
not influenced by benzene, but the amine of 
benzene, that is, aniline, is active in 1:1,000. 
Aniline derivatives obtained by substitution, 
for example acetanilide, were found to be in- 
active; addition of an NOi group appears to 
enliance the inhibitory action; addition of a 
second NHj group also increases inliibitorj' 
acti\dty considerably. Phenol is active in 
1:2,000 concentration; alcoylation in certain 
positions increases this acti^^ty. Benzoic 
• acids and their derivatives are, as a group, 
practicallj' inactive. Benzaldeh 3 'de, active in 
1:1,000, is further activated bj- nitration, es- 
peciallj’ in the ortho and meta positions. 
Naphthalene h.as no action in vitro on Koch’s 
bacilli, j’ct bj' introduction of an -amine radical 
in the 3 position considerable acti\dt}' is pro- 
duced. Double nitration further enhances 
acti\'itj'. Derivatives of organic metallic 
compounds, such a phenylarsinic acid, show 
some activitj’; hydrazines arc more active. 
Urea, sulfoxides, sulfones, amines, quinones, 
[n’ridines, chaulmoogra acids and divers sub- 
stances are cited with relation to their inhibi- 
torj' activit 3 '. Of all the above compound.^, 
the amines, aldehydes and nitrated derivatives 
appc.ar to possess the most inhibitor}' acti'V'it}' 
against Koch’s bacillus. — Dc I’acliviU inhibi- 
Iricc dc^ repr^sentants dc quclqucs siries chimi- 
giifs sur la poussc du bacillc de Koch, J.-P. 
Jouin tt Buu-IIoi, Arm. Inst. Pasteur, July- 
August, 1946 , 72: oSO. — (P. Q. Edimrds] 


Tuberculostatic Substances. — ^The com- 
pound 5-amino-2-butoxy pyridine and its least 
toxic derivative, a sodium formaldeh 3 ^de bisul- 
fite compound, proved to be bacteriostatic in 
vitro for 607, the rapidly growing strain of 
tubercle bacillus, as well as for virulent and 
recently isolated strains, but not for other 
species of bacteria. The bacteriostatic ac- 
tivity of these compounds against the tubercle 
bacillus was not antagonized by para-amino- 
benzoic acid, methionine, riboflavin, calcium 
pantothenate, adenine, guanine, thiamine, 
uracil, nicotinic acid, biotin, culture filtrates 
from staph 3 dococci, pneumococci and tubercle 
bacilli, pus from streptococcal l 5 Tnphadenitis, 
constituents of beef culture, media, peptone, 
whole blood and serum up to 25 per cent. It 
is suggested that the mechanism of action in- 
volves the interference with some essential 
metabolic process common to species of Myco- 
bacterium but not to other genera of organisms. 
— A New Class of Tuberculostatic Sxtbslances, 
TF. H. Feinstone, Proc. Soc. Exper. Biol. & 
Med., October, 1946, 63: 153. — (P. B. Seibert) 

Antibiotic from Ramalina Reticulata. — A 
ciystallinc substance was isolated from Rama- 
lina Tclicidata, sometimes called California 
Spanish moss, wliich is a lichen. The methods 
of isolation are described, as well as some of 
the chemical and ph 3 ’sical characteristics of 
this cr 3 'stalline material. In vitro e.xperiments 
showed that this substance has antibacterial 
properties ; in a concentration of 50 gamma per 
cc. of medium, it complctel 3 " inhibited the 
growtli of some pneumococci and streptococci. 
Human strains of tubercle bacilli were com- 
plctel}' inhibited b 3 ' concentrations of 1 :50,000 
and some inhibition occurred at concentrations 
as low as 1:2,000,000. The bovine strain, 
Ravenel, was inhibited b}' a concentration of 
1:20,000. The substance could be adminis- 
tered to both normal and tuberculous guinea 
pigs without obr-ious to.xic effects. In the 
few animal experiments reported, it was estab- 
lished that this substance inliibited experi- 
mental tuberculosis to a marked degree, as 
shown by weight, mortalit}’, extent and char- 
acteristics of the tuberculous lesions in treated 
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animals.— A Crystalline Antibacterial Svh- 
stancefrom the Lichen Ramalina Reticulata, A. 
Marshak, Pub. Health Rep., January S, 1947, 
62: S. — (ilf. Pinner) 

Streptomycin in Tuberculosis. — ^In the past 
two years 100 patients with various types of 
tuberculosis were treated with streptomycin. 
Twelve patients had generalized hematog- 
enous tuberculosis, 9 of them with clinical 
e^ddence of meningitis. Six of these 12 pa- 
tients died. Five of the surviving patients 
have been observed for from two to ten 
months; 4 of them had tuberculous meningitis. 
Symptomatic improvement was obseia^ed 
witliin one or two weeks after the treatment 
was begun. It has been impossible to demon- 
strate tubercle bacilli in the cerebrospinal fluid 
after several weeks of treatment. Changes in 
the spinal fluid to nearly normal occurred in 2 
patients? Residual neurological disturbances 
are present in 3 of the 4 patients. The treat- 
ment consisted of the intrathecal administra- 
tion of 100 to 200 mg. of streptomycin every 
twenty-four to forty-eight hours for two to six 
weeks. In addition, they received 2 to 3 g. of 
streptomycin bj*^ intramuscular injection for 
six months. None of the patients who died 
had received intrathecal therapy. Clinical, 
roentgenographic and histopathological evi- 
dence of healing trends were observed in 
miliary tuberculosis but actual cure was not 
witnessed. Thirty-two patients with active, 
usually progressive, nonsurgical tuberculosis 
of the lungs in which rapid, spontaneous im- 
provement was not likely to occur were treated 
with streptomycin. Twenty-one patients had 
far advanced, 9 moderately advanced and 2 
minimal disease. Definite roentgenographic 
improvement w.as obseiv'ed in 25 patients. In 
12 patients cavities closed, in 6 patients thick 
walled cavities persisted, in the rest cavities 
were not demonstrable. In 13 patients spu- 


tum conversion was obsen^ed, 15 patients re- 
mained positive. No progression of the pul- 
monary lesions was noted during tlie treat- 
ment. Five patients died. After the discon- 
tinuation of treatment, reactivation occurred 
in 6 patients, one of them developed a strepto- 
mycin-resistant strain of Mrjcobactcrium tuber- 
culosis at the time of reactiviition. Five pa- 
tients with ulcerating lesions of the respiratory 
passages showed prompt improvement follow- 
ing treatment with streptomycin. Tubercu- 
lous empyema treated by intramuscular or 
intrapleural (or both) administration of strep- 
tomycin showed improvement only in one out 
of 7 cases. Fifteen patients with v.arious tjTJes 
of tuberculous fistulae responded favorably^ to 
streptomycin within four to six weelcs. Strep- 
tomycin had only palliative value in the treat- 
ment of 15 patients with tuberculous cj^stitis. 
Four patients with tuberculosis of bones and 
joints responded to treatment with strepto- 
mycin. In 7 patients surgical measures in the 
treatment of pulmonary' tuberculosis were 
combined with streptomycin therapy' with 
seemingly good results. The dosage of strep- 
tomycin was 1 to 3 g. per twenty'-four hours 
divided in 4 to 6 doses. The solution con- 
sisted of 100 to 250 mg. of streptoniy'cin in 1.0 
cc. of sterile water. Aerosol spray consisted 
of 20 cc. of isotonic solution of sodium chloride 
which contained 0.5 g. of streptomycin; 2 cc. 
were nebulized each hour for ten hours of the 
day. The most frequent reaction caused by 
streptomy'cin was disturbance of equilibrium. 

In many instances streptomy'cin appeared to 
suppress tuberculosis rather than to eradicate 
it. It is not to be regarded as a substitute for 
other and proved effective forms of treatment 
of tuberculosis. — Treatment of Tuberculosis 
with Streptomycin: A Summary of Observations 
on One Hundred Cases, H. C. Hinshaiv, TT. H. 
Feldman & K. H. Pfuetze, J. A. M. A., No- 
vember SO, 1940 , 132: 778. — {H. Abeles) 
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Streptomycin in Tuberculous Meningitis. — 
Report of a case of tuberculous menin^tis fol- 
lowing hematogenous tuberculosis in a 4-year- 
old boy treated with streptomj'cin is given. 
Miliary infiltrations tlu-oughout both lung 
fields were seen in the admission film. Strep- 
tomycin 1.0 g. intramuscularly and 0.01 gm. 
intrathecally daily was begun on the fidth hos- 
pital dar'; doses were raised to 1.2 g. intramus- 
cularly in divided doses every two hours and 
0.1 g. intrathecally daily on the ninth day. 
Because of red cells in the spinal fluid and a 
persistent febrile reaction, the drug was 
stopped after a total of S5.0 g. intramuscularly 
and 3.0 g. intrathecally had been administered. 
Chest films si.\ weeks after admission showed 
clearing of the disseminated lesions. Convuil- 
sions, strabismus and bacilli appeared again in 
the spinal fluid three months after entry and 
caused streptomycin to be again administered; 
the cliild died within the next month. No 
e.xtrapulmonarj' source of the bacilli was lo- 
cated antemortem. During administration of 
the drug, the patient showed an apparent 
auditory neuritis on the eighteenth day, with a 
concomitant leucopenia. Septic fever and a 
miliary skin eruption were also observed. An 
acute diphtheritic pharyngo-tonsillitis devel- 
oped during the streptomycin therapy; peni- 
cillin produced prompt clearing. Postmortem 
examination showed healing pulmonary tu- 
bercles, miliary splenic tubercles and a caseous 
parenchjTiial lesion in the brain directly con- 
tinuous with a caseous exudate in the menin- 
ges.— Sfrcpfomyci'n in MiHary Tvbcrcvlosis 
V'ith Tttbcrailons Meningitis, P. K. Born- 
skin, Quart. Bull. Sea I'lcu- Hosp., July, 
194G, S: S19.—(P. Q. Edwards) 


Streptomycin in Tuberculous Meningitis. — 
A 15-month-old boy took sick with fever, 
irritability, restlessness and anorexia. A diag- 
nosis of follicular tonsillitis was made and the 
child was treated with sulfadiazine and peni- 
cillin. After temporary improvement recur- 
rence of the fever and restlessness was ob- 
served. Physical examination revealed 
nuchal rigidity and hyperactive knee jerks. 
Examination of the spinal fluid gave the fol- 
lowing result: sugar, 15 mg.; chlorides, 460 
mg.; positive Levinson test, pellicle formation 
on standing, acid-fast bacilli on direct smear. 
A chest film showed hilar enlargement, more 
marked on the right side, A tuberculin patch 
test was positive. The child received 24,000,- 
000 units of streptomycin intramuscularly and 
2,800,000 units intrathecally, over a period of 
fifty-seven daj's. The child recovered com- 
pletely. The probable source case was the 
maternal grandmother who was treated for 
pleurisj' at a tuberculosis hospital. Guinea 
pig inoculations with spinal fluid were done 
only after treatment with streptomycin had 
been started. They were negative for tuber- 
culosis. — Tuberailous Meningitis Treated vnth 
Streptomycin, L. F. Krafchik, J. A. M. A., 
October 19, 19J)G, 132: S7o.—{H. Abeles) 

Streptomycin and Promln in Rat Tuber- 
culosis. — ^Rats inoculated with a human 
strain of tubercle bacilli (A27) were treated 
with streptomycin and promin, individually 
and in combination, and the effect of treat- 
ment determined by (a) direct tissue smears, 
(6) subculturing of lung suspensions, (c) sub- 
inoculation of lung suspensions in guinea pigs. 
Treatment with promin alone showed no 
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beneficial efiects. Treatment with strepto- 
mycin alone resulted in an average lower 
colony count than in the controls, while 
treatment with both drugs appeared to 
indicate sterilization of 41.6 per cent of the 
animals and marked decrease and attenuation 
of persisting %dable tubercle bacilli in the 
remainder. — Influence of Strepiomycin and 
Promin on Proliferation of Tubercle Bacilli in 
the Tissxics of Albino Rat, M. I. Smith, TF. T. 
McCloshj & E. TF. Emmart, Proc. Soc. 
Exper. Biol. & Med., June, 1946, 62: 157. 
— (F. B. Seibert) 

Inactivation of Streptomycin. — The anti- 
bacterial activit 5 '' of streptomycin can be 
largely or completely neutralized or antag- 
onized by glucose and certain other sugars, 
an anaerobic environment, certain sulfhydryl 
compounds, and ketone reagents. In some 
cases, the effect can be traced to the acidity- 
produced. In the effect of cysteine, cevitamic 
acid, and of ketone reagents the inhibition of 
streptomycin acti-vity may be associated with 
the blocking of an active grouping in the 
molecule of the streptomycin. — The Inactiva- 
tion of Streptomycin, and Its Practical Appli- 
cations, TF. B. Geiger, S. R. Green & S. A. 
Waksman, Proc. Soc. Exper. Biol. & Med., 
February, 1946, 61: 1S7. — (F. B. Seibert) 

Streptomycin Resistant Strains of Tubercle 
Bacilli. — Streptom5’^cin resistant human type 
tubercle bacilli were found to be as -virulent 
for white mice as streptomycin sensitive 
strains. Infection produced in mice with 
these streptomycin resistant cultures was 
not suppressed by treatment of the mice with 
streptomycin. — Effect of Streptomycin on Ex- 
perimental Infections Produced in Mice icith 
Streptomycin Resistant Strains of M. tuber- 
culosis var. Hominis, G. P. Youmans & 
Elizabeth H. Williston, Proc. Soc. Exper. 
Biol, cfc Med., October, 19.'f6, 63: 131.— (F. B. 
Seibert) 

Absorption and Excretion of Streptomycin. 
— Streptomycin is rapidly absorbed and 
excreted following parenteral administration. 


The rapid disappearance of streptomycin from 
the blood is largely accounted for by its 
early appearance in the urine. Approxi- 
mately 60 to SO per cent of the drug is excreted 
in the urine of dogs within a twenty-four-hour 
period after parenteral administration. 
Somewhat smaller amounts were excreted in 
the urine of monkey's. When the drug is 
given perorally relatively small amounts are 
detected in the blood. Tliis is largely due to 
the lack of absorption of streptomycin from 
the gastro-intestinal tract, as shown by the 
large amount of the drug recovered in the 
feces. Therapeutic blood concentrations can 
be maintained by repeated intramuscular 
injection. Following intravenous adminis- 
tration of streptomycin only 5 to 10 per cent 
of the dose can be demonstrated in the bile. — 
Studies on the Absorption and Excretion of 
Streptomycin in Animals, R. B. Stebbins, 
0. E. Graesslc & H. J. Robinson, Proc. 
Soc. Exper. Biol. & Med., October, 1945, 60: 
68. — (F. B. Seibert) 

Cytotoxicity of Streptomycin and Strepto- 
thrlcln. — Several different preparations of 
streptomycin were tested on cultures of 
rabbits spleen and were found to have a 
um’formly low toxicity for wandering cells 
and fibroblasts. Streptothricin had a rela- 
tively low cytoto.xicity for leucocjdes and 
macrophages but showed a fairly lugh cyto- 
toxicity for fibroblasts. — Cytotoxicity of 
Streptomycin and Streptothricin, Dorothy H. 
Heilman, Proc. Soc. Exper. Biol. & Med., 
December, 1945, 60: 865. — (F. B. Seibert) 

Streptomycin in Body Fluids. — ^Witli the 
use of a streptomycin sensitive organism 
{Staphylococcus aureus SM), which was not 
inhibited by normal blood, by increase of 
pH of the medium, or by- decrease in salt 
concentration, and a technique similar to 
that used for penicillin, it was possible to 
assay streptomycin in the blood, urine, 
tissue fluids of mice, rats, rabbits, dogs, 
monkeys and man. — A Method for Deter- 
mination of Streptomycin in Body Fluids, R- 
B. Stebbins & H. J. Robinson, Proc. Soc. 
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Exper. Biol. <£: Med., June, 19^5, S9: 255 . — 
(E. B. Seibert) 

p-Aminosalicylic Acid for Tuberculosis. — 
Data are given on the concentrations of 
various amino- and hydroxy-derivatives of 
henzoic acid which inliibit the growth of the 
tubercle bacillus in vitro. Of 60 compounds 
tested, 2-hydroxy-4-aininobenzoic acid (p- 
aminosalicylic acid, “PAS”) was the most 
active, having bacteriostatic action in con- 
centrations as low as 10“®-® molal. Mice, 
rats and rabbits tolerated PAS well when 
fed 5 per cent of the compound in their food. 
Guinea pigs became emaciated, lost hair, and 
died in one to two weeks or less, nevertheless 
PAS had some protective action in animals 
injected intrapcritoneally with 3 mg. of 
■vnrulent human tubercle bacilli. PAS ap- 
peared to delay or arrest the progress of 
tuberculosis in some human cases. It was 
usually given by mouth in doses of 5, 3, 3 and 
3 g. at four-hour intervals during the daj'. 
Owing to its rapid elimination from the body, 
the blood levels of PAS varied greatly', but 
usually averaged 3 to 6 mg. per 100 cc. of 
blood. Benzocaine and cycloform (the ethyl 
and isobutyl esters of p-aminobenzoic acid) 
were nearly as tuberculostatic in vitro as 
PAS, and might be useful in the local treat- 
ment of painful tuberculous lesions such as 
laryngeal tuberculosis. PAS has only a 
bacteriostatic action against the tubercle 
bacillus, but appears to be a useful drug. — 
Chemotherapy of Tuberculosis: The Baclcrio- 
slalic Action of p-Aminosalicylic Acid (PAS) 
and Closely Related Substances upoii the 
Tubercle Badllus, together unih Animal Ex- 
periments and Clinical Trials u^th PAS, J. 
Jjcimann, Svenska lak.-tidning., August, 19/, G, 
43: 2029.— IfiV. C. Tobie) 

p-Arainosalicylic Acid against Various 
Bacteria. — Mycobacterium tuberculosis (from 
sputum or from pure cultures) was grown in 
bouillon se.alcd on microscope slides by a 
method modifictl from that of Pryce (1941). 
The average concentration of p-amino- 
•salicylic (PAS) which inhibited growth during 


eight day's’ incubation in four experiments was 
0.153 mg. per 100 cc. of bouillon (10-® molal), 
agreeing well with the results of Lehmann, see 
preceding abstract. PAS did not modify' 
the tuberculin reaction in guinea pigs. PAS 
was tested against 19 species (a total of 37 
strains) of non-acid-fast bacteria (pathogenic 
and nonpathogenic) but there was no bacterio- 
stasis with concentrations less than 1.25 to 
2.50 per cent of PAS, at which concentrations, 
13 strains gave no growth. PAS did not 
protect mice injected with pneumococci or 
with tetanus toxin . — Experimental Trials of 
p-Aminosalicylic Acid (PAS) against Various 
Kinds of Bacteria, 0. Sievers, Svenska lak.- 
tidning., August, 1946, 43: 2041. — (IF. C. 
Tobie) 

Clinical Experiences with p-Amlnosallcylic 
Acid. — ^In treating tuberculosis, 4-amino- 
salicylic acid (p-aminosalicylic acid) (PAS) 
was usually given by' mouth for three to 
four weeks, with one-week inten'als without 
treatment. The daily' dosage was 5, 3, 3 and 
3 g., given at four-hour interv'als. During 
treatment the average blood level was 5 mg. 
of PAS per 100 cc. of blood (extreme limits 
1 to 10 mg.). In favorable cases, the fever 
usually' gradually diminished over a period 
of day's or weeks until the body temperature 
was normal. At the same time there was a 
reduction of the sedimentation rate, an 
increase in hemoglobin, a disappearance of 
tubercle bacilli from the sputum, an improve- 
ment in the roentgenological findings, and an 
increase in appetite. Relapses frequently' 
occurred when treatment was suspended. 
The best results were obtained in exudative 
pulmonary tuberculosis, with 24 cases 
improved, 2 unimproved and 4 dcatlis. In 
productive fibrous cases, 9 improved, 7 did 
not improve and one died. Hilar tuber- 
culosis (3 cases) and pleuritic tuberculosis 
(9 cases) showed improvement. Of 10 
empyema pleurae cases (in some cases treated 
locally by injection of 5 to 10 per cent solu- 
tions of PAS without apparent benefit), 4 
improved, 3 did not improve, and 3 died. 
However, extrapleural postoperative ca\'itics 
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infected with Mycobaclcrinm iuhcrmlosis were 
treated verj’- successfully by filling the whole 
cavity (usually of limited size) with a solution 
of PAS which was changed every second or 
third day. Healing resulted in 4 cases and 
improvement in 3 cases. Si.v cases of miliary 
tuberculosis or tuberculous meningitis ter- 
minated fatally despite treatment with PAS. 
PAS has a low toxicity. Toxemic sjnnptoms 
(seen in a. few cases) were; kidney irritation 
with a slight albuminuria, diffuse gastroin- 
testinal discomfort and occasional^ trouble- 
some diarrhea. — Clinical Experiences in the 
Treatment of Pulmonary Tubereulosis tcilh 
PAS, G. Vallcntin, Svensha ISk.-iidning., 
Avgust, mo, 43: 2041’— {W. C. Tobie) - 

Subtilln. — The antibacterial product, sub- 
tilin, obtained from Bacillus mthtilis was 
found to be active chiefl 3 ' against Gram- 
positive and also two Gram-negative bacteria, 
Neisseria catarrhalis and N. gonorrhoeac. 
Acid-fast organisms, including iltyco&actmi/m 
tuberculosis, were also found to be susceptible 
to the antibiotic. The agent produced a 
bacteriostatic action in high dilution and a 
germicidal effect in greater concentration. 
A number of pathogenic higher fungi were 
also found to be susceptible to subtilin. — 
Subtilin — An Antibiotic Produced by Bacillus 
subtilis: I. Action on Various Organisms, A. 
J. Salic & G. J. Jann, Proc. Soc. Exper. 
Biol. & Med., October, 194S, 60: 60. — (F. B. 
Seibert) 

Action of Bacillus subtilis. — Experiments 
demonstrate definite bacteriostatic and 
bacteriolytic properties of Bacillus subtilis 
and of “endosubtilj'sine” on cultures of 
tubercle bacilli. Subcutaneous administra- 
tion of endosubtilysine in guinea pigs with 
experimental tuberculosis produced a retarda- 
tion in the progression of lesions. — Action du 
badlle subtil ct de I’endo-subtilysine sur le 
bacille de Koch (souche d'Arloing et Courmont) 
et dans la iuberadose expermentale, H.-R. 
Olivier & L. de Saint-Rat, Rev. de la tuberc., 
1946, 10: 50. — ( F. Leifes) 


Toxicity of Subtilin to Embryonic Tissue. — 
Subtilin, an antibiotic extract^ from Bacillus 
subtilis, which was found to be antagonistic 
chiefly against Gram positive organisms, 
including Mycobacterium tuberculosis and other 
acid-fast bacteria, showed an extremely low 
toxicity for embiyonic chick heart tissue 
fragments cultivated tn vitro. Subtilin was 
found to be approximate^ twenty times 
more toxic to Staphylococcus aurats than to 
cluck heart tissue, a remarkablj' low tissue 
toxicity. A unit of subtih'n is defined as the 
amount contained in 1 cc. of the lughest 
dilution capable of killing Staphylococcus 
aureus in ten minutes at 37° C. (F.DA.. 
phenol coefiicient method.) — Subtilin — Anti- 
biotic Produced by Bacillus subtilis: II. Toxic- 
ity of Subtilin to Living Embryonic Tissue, 
A. J. Salle & G. J. Jann, Proc. Soc. Exper. 
Biol. & Med., January, 1940, 61: 23. — (F. B. 
Seibert) 

Tuberculosis in Swine. — Lesions classified 
as representative of tuberculosis in swine were 
examined bj- direct smears made from 102 
subma-xiliary and mesenteric Ijnnph nodes of 
swine, bj' culture and smears made from 
cultures with definite or suspicious growth, 
and by subcutaneous inoculation into 
cliickens and guinea pigs. The chickens 
and guinea pigs did not react to avian and 
bovine tuberculin before inoculation. They 
were tested at about monthly intervals 
thereafter for about six montlis. Acid-fast 
bacilli resembling tubercle bacilli were found 
in smears from 95 (93.1 per cent) lesions. 

On culture, growth was obtained from 52 
(50.9 per cent) of the lesions. The bacilli 
resembled tubercle bacilfi, this being the 
only type encountered. From 15 (14.7 per 
cent) other lesions a few acid-fast bacilfi 
were obtained on smears, but the number 
suggested that growth was either ver 5 ^ slow 
or the organisms were carried over from the 
inoculum. As to the results of the inocula- 
tions into guinea pigs, only one swine specimen 
gave rise to generalized tuberculosis following 
guinea pig inoculation. Subinoculations in- 
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dicated that this was a bovine tj’^pe of tubercle 
bacillus. Quite a . number of guinea pigs 
reacted slightly to avian tuberculin at one 
test or another; and 65 (63.7 per cent) had 
caseous lesions at the site of injection, reveal- 
ing in all but one smear acid-fast bacilli 
resembling tubercle bacilli. Of the inoc- 
ulated birds, 5 did not live long enough; 
of the remaining 97 birds, S5 (87.6 per cent) 
became either positive to tuberculin or 
contained acid-fast bacilli in their tissues. 
Only in 2 reacting birds was it impossible to 
demonstrate acid-fast bacilli. Four of 7 
swine specimens, negative on smears for 
acid-fast bacilli, were infective for chickens, 
thus making a total of 99 (97 per cent) of the 
specimens containing acid-fast bacilli resem- 
bling tubercle bacilli. Two chickens, inoc- 
ulated with swine specimens negative on 
culture in chickens and guinea pigs, died 
before a definite conclusion could be reached. 
Of the remaining 100 specimens, 4 were 
chicken-negative but gave rise to local lesions 
with acid-fast bacilh, that is, 89 (89 per cent) 
of the specimens were positive for tubercle 
bacilli by chicken and/or guinea pig inocula- 
tion. In 88 per cent, the a-suan type was 
apparently found, and in 1 per cent, the 
bovine tjije. In 11 (11 per cent) of the 
swine specimens a definite demonstration of 
^^able tubercle bacilli was not possible by 
culture or animal inoculation, but in smears, 
acid-fast bacilli were present in all but 3. 
It is reasonable to assume that, in some 
instances, bacilli were of such low -virulence 
or so few in number that they could not 
produce lesions in animals. — Tuberculous 
Lesions of Steinc: II. Survey of Lesions 
Found in the Prairie Provinces, Especially 
in Alberta, J. C. Banker, Canad. J. Comp. 
Med., Septanber, 1940, 10: S-50. — (0. Pinner) 

Congo Red Test. — Interpretation of Congo 
red absorption tests falling between 40 and 
90 per cent is equivocal. Bennhold declared 
that tests in tliis range indicate amyloid 
disease, the present work indicates the 
contrary. In a group of 73 patients tested 


at Sea View Hospital and found to be within 
the “doubtful” absorption range (30 to 89 
per cent), retesting rer-ealed markedly incon- 
astent results, suggesting the possibility of 
a purely fortuitous factor in determining the 
e.vact percentage of dye absorbed. The 
retesting of these patients indicated that in 
no way ma3f the test be considered to have 
prognostic value; a patient showing SO per 
cent absorption now may have 40 per cent 
absorption in three months. No correlation 
exists between tlie values shown in the Congo 
red tests and the nature of the primary 
disease. Justifiable conclusions from this 
research are: a test showing less than 90 
per cent absorption cannot be considered 
diagnostic of amjioidosis; minimal or 
moderate amjioid disease may e.xist in the 
40 to 90 per cent group and must be distin- 
guished bj- other diagnostic measures. — The 
Significance and Interpretation of the "Doubt- 
ful” Congo Bed Test, I. J. Selikoff, Quart. 
Bull. Sea Ftetc Hosp., July, 1946, S: 194 . — 
(P. Q. Edwards) 

Congo Red Test. — A critical review and 
study of the existing methods of the Congo 
red test are given. The authors describe an 
improved technique. All patients in whom 
the Congo red in the plasma after four minutes 
was less then 15 mg. per thousand cc. were 
frankly’ amjdoidotic. .411 those with 20 mg. 
or more, had no amjdoidosis. As the dis- 
tribution of the dye in the blood-stream is 
rapid and uniform, the four-minute test is 
generally sufficient. In liver disease the 
excretion of Congo red is slow. In nephrosis 
the excretion is rapid -with presence of Congo 
red in the urine. In non-amjdoidotic nephro- 
sis, the disappearance of the Congo red is 
almost normal. There is not j-et a satis- 
factory’ test for the recovery of Congo red in 
the urine. — Tecnica fotomelrica para la dosi- 
ficadon del rojo congo del plasma sanguinco 
ai cl diagnosiieo dc la amiloidosis, A. J. 
Soubric tfc .4. Polalano, .4ti. Cdied. dc pal. y 
clin. tuberc., June, 1945, 7: 143. — (IT. Sidenty) 
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Anatomy of Right Upper Lobe Bronchus. — 
The right upper lobe brondiiis 1ms four 
divisions: the apiral branch, tiic anterior 
branch, the posterior branch, and the axillary 
branch. Bronchoscopic and anatomical 
studies of the orifice of the right upper lobe 
bronchus led to the following classification: 
orifice with three openings, orifice with four 
openings, orifice with two openings. In the 
majority of cases (72.5 jicr cent) the right 
upper lobe bronchus was found to have 
three openings leading into the apical, 
anterior, and posterior branches. The 
axillary branch originates from the anterior 
or posterior didsion or from both and is 
directccl towards the point of junction of the 
three lobes. An orifice with four openings 
was found only' in 10 per cent of cases. In 
these the axillary’ branch originates directly’ 
from the lobar bronchus. It is ■\’isiblc in 
the inferior jmrt of the bronchoscopic field 
between the openings of the anterior and 
posterior branch and opposite the apical 
branch. An orifice with two openings was 
present in 15.5 per cent of cases, in which the 
apical branch originated from a common 
trunk wth the anterior or posterior branch. 
The common trunk is alway's situated in the 
upper part of the bronchoscopic field. The 
axillary branch originates from the anterior 
or posterior branch or from both . — Orifices 
bronchoscopiqnes ct anatomic bronchiqnc du 
lobe supirieur droit, H. D' Hour, F, Devin & 
P. Langevin, Rev. dc la Ivberc., Wifi, 10: 
81 . — ( F. Leiles) 

The Segments of Lung. — It seems expedient 
to define a bronchopulmonary’ segment as 
that portion of lung served by a principal 
branch of a lobar bronchus, and thus the 
branch may be called a segmental bronchus. 
Such branches are relatively constant. The 
anatomy of bronchi may be studied by casts, 
dissections and bronchograms. The surface 
limits of a segment may be studied by distend- 
ing it with air through its bronchus. Collapse 
or infection may be limited to a segment. 
Intersegmental boundaries are often marked 
by partial fissures on the surface of the normal 


lung. The radiological features of consolida- 
tion and collapse of each .segment .are described 
with a notation to the effect that, in nearly 
all so-callc<l segmental consolidations, the 
radiographic .shadow is smaller than would 
be e.xpccted from anatomic.al studies or 
inflation preparations. This is due to a.sso- 
ciated collapse. Proof of this lies in the 
presence of emphysema in adjoining segments, 
curving of interlobar fissures toward the 
shadow and compensatory displacement of 
the mediastinum or diaphragm. Conversely, 
there is nearly’ always some consolidation in a 
collapsed segment. There are nine m.ajor 
segments in the right lung and eight in the 
left lung. Levels of segmental boundaries 
are given with reference to a standard center- 
ing of the X-ray’ tube on the third costal 
cartilage at a distance of five feet. A 
segmental consolidation in the right middle 
lobe may be confused with interlobar effusion, 
but, in the lateral X-ray' film, the fusiform 
homogeneous opacity’ of an effusion is absent. 

A bronchogr.ara will usually distinguish 
between the two conditions by showing the 
relation of the middle lobe bronchus to the 
shadou's. The most important application of 
segmental anatomy is the recognition of the 
fact that, where there is a segmental lesion, 
attention should be directed to the related 
bronchus where growth or stricture may’ be 
found. Thus, in bronchial carcinoma, an 
X-ray film revealing a large pulmonary 
opacity’ may’ be due not to growth but to 
consolidation or collapse due to growth in 
the affected bronchus. This will assist in 
estimating operability’ and in concentrating 
irradiation. In general, pneumonic lesions 
tend to transgress segmental boundaries or 
to affect less than a whole segment. This is 
especially true of atypical pneumonias. A 
truly’ segmental involvement is eddence 
against a simple pneumonic process. A 
knowledge of segmental anatomy with the 
direction of draining bronchi is important in 
planning postural drainage and in localiza- 
tion and external drainage of lung abscess. 
Acute putrid abscess is ahvay's segmental 
at its onset. Occasionally surgic.al resection 
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of separate bronchopulmonar 3 ' segments is 
possible. — The Segments of the Lung, A. F. 
Foster-Carter & C. Hoyle, Dis. of Chest, 
Novemher-Dcceinber, 19^5, 11: 511. — {K. R. 
Boucot) 

Respiratory Air-flow. — The author has 
de\nsed an instrument for measuring the 
instantaneous rate of air-flow during both 
phases of respiration. The instrument con- 
sists of a fine platinum wire suspended across 
the diameter of a tube. This wire is pivoted 
at one end and" connected to a half-turn 
spring at the other. The wire is mounted in 
channels and, as air flows through the tube, 
the wire deflects in direct proportion to the 
rate of air-flow; this deflection is photo- 
graphed on a moving film gi\dng the air-flow 
curve or pneumotachogram. A portable 
instrument, operating upon a somewhat 
different principle, has been recently devised. 
Twenty-nine normal male subjects were 
tested with this portable instrument; similar 
curves were obtained in most of these patients. 
The curves obtained in bronchial asthma are 
diagnostic: the curves show marked damping 
especially in the expiratorj- ph.ase; there is 
also a sharp return to zero at the end of 
e.xpiration, a result produced in normal 
subjects by the application of external 
resistance. Among 8 patients with moder- 
atelj' advanced pulmonarj’ tuberculosis, onlj- 
3 jnclded abnormal curves; these 3 presented 
roentgen evidence of pulmonarj’ fibrosis and 
diaphragmatic adhesions. First and earh- 
second-stage silicosis rarelj- produce any 
changes from the normal air-flow. Abnormal 
curves are usually seen in advanced sccond- 
and third-stage silicosis. The curx’cs of 2 
men with siderosis were within tlic normal 
range. Patients with chronic eraphj-sema 
also manifested abnormal cui’ves. Loss of 
pulmonarj’ ehrstieitj’ and internal resistance 
to air-flow are the chief factors in producing 
abnormal changes in air-flow curves. Tliis 
technique appears to be of value in differ- 
entiating between lung deposit.s which c.ause 
fibrosis and those which produce X-rav 
changes without Gbrosh. — Respiratory Air 


Flow Characteristics and Their Relation to 
Certain Lung Conditions Occurring in Indus- 
try, L. Silverman, J. Indust. Hyg. <£: Toxicol., 
September, 1946, 28: ISS. — (H. R. Nayer) 

New Method of Spirometry. — ^In order to 
avoid the disadvantages of the usual methods 
of bronchospirometry a new procedure is 
proposed based on compression of one 
hemithorax, thus permitting the evaluation 
of the function of each lung separatelj’. A 
detailed description of the method is given, 
which combines thoracographj'-, spirometry 
and hemithoracic compression. In cases 
where the patient does not tolerate complete 
blockage of the hemithorax, the method 
permits to vary the degree of compression. 
The institution of compression produces 
immediatelj’ a compensatorj' increase in the 
function of the contralateral lung, as e\d- 
denced by an increase of the amplitude of 
respirations. Even in cases of reduced or 
absent motility of one hemithorax due to 
pleural sjnnphj’sis, fibrothorax or une.x- 
p.andable lung, compression of the other side 
provokes a compensatorj' incre.'^e of the 
functional capacitj’ — a fact wliich would 
not have become evident with the method of 
simultaneous bilateral bronchospirometrj'. 
The imperfections of the new method reside 
mainlj’ in its technical difficulties, but it 
presents no discomfort for the patient. — Unc 
nouvcllc methode d'examen fonctionel sdpare 
des poumons, P. Labesse, Rev. dc la tubcrc., 
1946, 10: 153.— Lcites) 

Respiratory Centre. — The neurons which 
constitute the respiratory centre are diffuselj- 
di-stributed through the reticular formation 
of the caud.al half of the bulb. Those in the 
ventral reticular substance overlj-ing the 
inferior olivarj’ nuclei are concerned mth 
inspiration. Those in the dorsal reticular 
substance are concerned with c.xpiration. 
Excitatorj’ connections between the con- 
stituent neurons of a given centre provide for 
coordimation of contraction of widely dis- 
tributed respiratorj’ muscles. Inhibitorj’ con- 
nections between the two centres prondc for 
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alternation of contraction of inspiratory 
and expiratory muscles. The neurons of the 
respiratory centre are sensitive to the chemical 
and physical constitution of their fluid 
environment. Thej' are e.xcited by impulses 
impinging upon them b3’^ waj" of collaterals of 
the major sensory and motor tracts. Under 
combined chemical and sjmaptic stimulation 
these neurons discharge impulses repetitively. 
The more intense the chemical stimuli and 
the more numerous the synaptic stimuli, the 
greater is the frequenc}’- of discharge of 
impulses and the greater is the number of 
neurons active. Since the inspiratoiy neurons 
have the lowest threshold, inpiration is the 
dominant phase of respiration. In the 
absence of inhibitory influences which act 
upon the irispiratorj’ centre from without, 
its discharge is continuous, and maintained 
tonic inspirations or apneusis results. The 
depth of the apneusis is a function of the sum 
of all the stimuli acting upon the neurons of 
the inspiratory centre. Two inhibitory mech- 
anisms operate to interrupt rlydilimicallj' 
this repetitive acti\’ity of the inspiratory 
centre, namely the vagal inhibitor}' mech- 
anism and the pneumotaxic mechanism. 
As the lungs inflate during inspiration, 
impulses which originate in pulmonarj' stretch 
receptors and wliich travel centrally over 
afferent fibers of the vagus nerves excite 
the expiratory centre. The inspiratorj' centre 
is reciprocally inhibited and axpiration results. 
As the lungs deflate, the afferent inflow 
dimim'shes, the inspirator}' centre escapes 
and the cycle repeats. The pneumotaxic 
mechanism plays an analogous although a 
Eubsidiar}' r61e under most circumstances. 
Thus impulses originating in the inspiratory 
centre arc transmitted rostrally to the 
pneumotaxic centre, and arc then relayed 
caudal!}' to the c-xpiratoiy centre. E.xcitation 
of the e.\piratory centre leads to reciprocal 
inhibition of the inspiratory centre, whereupon 
the circuit ceases to function and the cycle 
repeats. Wlien the vagus nerves arc cut 
the pneumotaxic centre maint.airrs the rh}'thm 
of breathing. The rh}ilim of breathing is 
impress«l upon the respiratory centre by 


inhibitory mecham’sms operating from with- 
out, it is not an expression of properties 
inherent in the neurons of the centre. The 
depth of breathing is determined by the 
sensitivity of these neurons to their environ- 
ment and by the excitatory influences e.xcrted 
by the many afferents which impinge upon 
them. The rate of breathing is determined 
by the e.xcitability of the neurons of the 
centre and by the activity of the inhibitory 
mechanisms winch rh}'tlimically interrupt 
their repetitive discharge. (Author’s sum- 
mary .) — Organization of the Respiratory 
Center, R. F. Pitts, Physiol. Rev., October, 
1946, 26: 609.— (G. C. Lcincr) 

Pulmonary Ventilation and Anoxemia. — 
The relation of pulmonar}' ventilation to 
arterial oxygenation has been studied in 9 
resting subjects breathing 10.5 per cent 
oxygen. Arterial oxygon saturation was 
found to be extremely sensitive to even 
small changes in pulmonary ventilation. 
Increasing the resting ventilation by half, a 
change of which the subject is scarcely aware, 
may increase arterial saturation by 10 to 20 
per cent. Doubling or tripling the resting 
ventilation produces smaller increases in 
saturation. Arterial oxygen tension bears 
a direct and h'near relation to respiratory 
minute volume. With incrc.asing x'cntilation 
the .alveolar and arterial oxygen tensions 
incrc.ased 1.5 and 2.0 times ns fast as the 
corresponding carbon dioxide tensions fell. 
Consider.able improvement in oxygenation 
may be obtained, without s}'mptoins of 
acapnia, by a small increase in resting ventii.a- 
tion. This effect is due to improved mixing 
of tracheal and alveolar air, replacement of 
carbon dio.xidc by oxygen and tcmporaiy 
elevation of the respirator}' quotient, while 
subjects are in an unsteady state. The 
influence of changes in pulmonaiy ventilation 
must be evaluated in any clinical application 
of anoxia. (Author's summary .) — The Effect 
of Pulmonary Ventilation on Anoxemia, 

C. S. Houston, Am. J. Physiol., July, 1946, 
146: 615. — (G. C. Ixinrr) 
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Pulmonary Volume Receptors. — The re- 
sponses of single afferent fibers of the vagus 
nerve to changes in lung volume were re- 
corded in cats under Dial anesthesia. The 
fibers could be divided into distinct groups 
according to the rate at which their end- 
organs adapted to lung inflation. The slowly 
adapting receptors had on the average a 
lower inflation threshold than the rapidly 
adapting receptors. Some receptors of both 
kinds responded to forced deflation of the 
lungs, but none were found which responded 
only to deflation. The conduction velocity, 
measured in 20 fibers and corrected to body 
temperature, was between 8 and 44 meters per 
second. The differences in adaptation and 
threshold of the two afferent fiber groups 
when compared with the two reflexes evoked 
by inflation of the lungs, suggest that impulses 
from slowly adapting endings inhibit inspira- 
tion, wliile tliose from the rapid adaptors 
excite inspiration. This evaluation of func- 
tion adequately accounts for the respiratory’ 
responses to both inflation and deflation of 
the lungs. Only the slowly adapting fibers 
arc in action in cupnea. A change in their 
threshold contributes to the increased rate 
of respiration in hj’perpnea. The principal 
function of the rapidly adapting fibers appe.ars 
to be a reinforcement of depth of certain deep 
inspirations which have been initiated through 
other mechanisms. (Authors’ summary.) — 
A Unitary Analysis of Ptihnonanj Vohme 
Ecccplors, G. C. Knon:lton & M. G. Larrabcc, 
Ain. J. Physiol., September, lOJ^G, H7: 
100. — (G. C. loner) 

Alveolar Gas Pressure. — ^Thc limitations 
inherent in direct methods for s.ampling 
alveolar air become critical during experiments 
on exercising subjects. An indirect method 
for calculating alveolar gas pressures lias 
been devised which requires simply the 
determination of arterial pCO* and pOs and 
pCO” of inspired and expired air. A 
theoretical analysis indicates that alveolar 
gas pressures so determined represent the 
physiologically effective mean pressures and 
arc not subject to errors introduced by 


“time” and “space” factors. By this indirect 
method the effective alveolar pressures may 
be determined during exercise witliout en- 
countering the difficulties inherent in the 
classical direct methods. (Authors’ sum- 
mary.) — On the Determination of the Physio- 
logically Effective Pressttres of Oxygen and 
Carbon Dioxide in Alveolar Air, R. L. Riley, 
J. L. Lilicnthal, Jr., D. D. Procmmcl & R. E. 
Franke, Am. J. Physiol., September, 1946, 
147: 191. — (G. C. Leiner) 

Alveolar and Arterial Oxygen Pressure. — 
By means of new teclmiques, measurements 
have been made in man of tire oxj’gen pressure 
gradient existing between the alveolar air 
and the peripheral arterial blood, during 
rest and e-xercise, at sea level and at simulated 
altitude. At rest the gradient averaged 9 
mm. Hg and during exercise 16.5 mm. Hg; 
the development of anoxia produced no 
significant changes in the size of the gradients. 
A method is presented for differentiatiPg 
the total alveolar arterial oxygen pressure 
gradient into its two m.ain components: 
membrane resistance and venous admixture. 
A theoretical analysis of the e.xperimental 
data indicates that when the level of oxj’gena- 
tion was high (sea level) the obseiwed pressure 
gradient resulted for the most part from the 
admixture of venous blood entering from 
poorly ventilated alveoli, the bronchial cir- 
culation, the Thebesian and anterior cardiac 
veins and perhaps other sources. Bj’ con- 
trast, a low level o.xygenation (anoxic anoxia) 
the gradient resulted largely from the pressure 
head which must develop across the 
pulmonary’ membrane to effect tlic transfer 
of the required volume of oxygen. Exercise, 
by’ exerting a physiologic.al stress on the 
mechanisms serving the transfer of o.xygen 
from alveolar air to .arterial blood, evokes 
an integrated series of respiratory and cardio- 
vascular adaptations, one of which is the 
increase of the alveolar-arterial oxygen pres- 
sure gradient. The diffusion constant of 
the lung, calcul.ated from the experimental 
observations, averaged 21 at rrsl (range 12 
to 36) and increased during exercise to an 
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average of 62 (range 50 to 76). (Authors’ 
summary.) — An Expcrimaital Atiahjsis in 
Mmi of the Oxygen Pressure Gradient from 
Alveolar Air to Arterial Blood during Rest 
and Exercise at Sea Level and at Altitude, J. L. 
Lihenthal, Jr., R. L. Riley, D. D. Procmmel 
& R. E. Frankc, Am. J. Physiol., September, 
1946, U7: 199.— (G. C. Leiner) 

Hemodsmamics in Phosgene Poisoning. — 
Circulatory measurements were made on 
anesthetized and unanesthetized dogs before 
and after e.xposure to phosgene. There was 
a decrease of the pulse rate and of the arterial 
pressure. The venous pressure remained 
unchanged. The blood volume decreased. 
There w.as a prolonged pulmonaiy circulation 
time, an increased arterial-venous ox3-gen 
difference and hemoconcentration. Spasms 
of vessels were seen. Death is due primarilj' 
to an interference with o.xygen uptake because 
of pulmonary edema. If the acute stage of 
pulmonary edema >vith its attendant anoxic 
anoxia is survived, circulatorj' failure may 
become a more important factor in the ulti- 
mate outcome. Venesection is not indicated 
in phosgene poisoning. — Hemodynamics in 
Pulmonary Irritant Poisoning, H. M. Patt, 
J. M. Tobias, M. N. Swift, S. Postcl & R. IF. 
Gerard, Am. J, Physiol., October, 1946, 147: 
329 . — ((?. C. Leiner) 

Respiration in Cardiac Dyspnea. — Records 
of chest movements during breatliing were 
made with a Marey pneumograph in normal 
subjects, in patients with cardiac d}’spnea 
and in patients with bronchial asthma. 
The relation of expiratory to inspiratory 
phase in 5 normal persons at rest varied from 
1.30:1 to 1.96:1, the average being 1.61:1. 
After exercise the average fell to 1.39:1. 
In 11 patients with heart disease at rest the 
ratio was between 1.52:1 and 2.90:1, with 
an average of 2.17:1. After exercise the 
ratio remained unchanged or decreased only 
slightly. In 2 patients with broncliial astlima 
the ratio was at rest 2.14 in average; after 
e.xercise it was 1.81. The intravenous admin- 
istration of aminophj’llin produced in cardiac 


and in bronchial asthma a marked relative 
shortening of the expiratorj' phase. The 
xdtal capacity increased in patients with 
cardiac and in patients with bronchial astlmia 
after injection of aminophjdlin; in a normal 
subject there was onlj' an insignificant in- 
crease. From these observations it is con- 
cluded that bronchospasm is present in both 
groups of patients. — Abnormalities of the 
Respiratory Pattern in Patients with Cardiac 
Dyspnea, H. E. Heyer, Am. Heart J., 
October, 1946, 32: 467. — {G. C. Leiner) 

Pulmonary Permeability. — Pulmonarj' 
permeabilit}’’ was studied bj' injecting ethjd 
alcohol intravenously and determining the 
output in the e.xpired air. A detailed de- 
scription of the method and its causes of 
error is given. Clim'cal e.\-periments did 
not pernut to establish anj’ correlation 
between the condition of the lung and the 
efimination of alcohol. Disturbances of pul- 
monarj' permeability are not considered 
to be chnically significant. What counts 
in pulmonarj' permeabilitj’, is not so much 
the total surface of tiie lung but the relation 
between surface and alveolar volume. Most 
lung diseases did not modify this relation 
with the exception of generalized einphj'sema 
in wliich a slight reduction of the factor was 
found. — Est-il possible dc faire I’cxamen 
fonctioncl du poumon par des tests d’ilimination 
des substances volatiles? F a-t-il des troubles 
diniques de la penntabilitc pulmonaire?, 

R. Monod (t M. Cara, Lc Poumon, September- 
October, 1946, 1: 257 . — ( V. Leites) 

Phrenic Nerve Response to Lung Inflation. 

— ^The influence of changes in lung volume on 
the discharge of impulses by single phrenic 
motor neurones was investigated in cats 
anesthetized with Dial or decebrated under 
ether. Inflation of the lungs inhibits the 
phrenic discharge for a length of time that 
increases with the volume of inflation. Large 
inflations, in addition to this well-known 
inhibition of inspiration, have an c.xcitant 
action which is revealed bj' a brief burst of 
motor impulses as the lungs expand. This 
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excitant action is of short duration and has a 
threshold which is relatively independent 
of the rate of distention. The inspiration- 
e.xciting reflex is independent of vascular 
pressure receptors since it is not reduced 
during occlusion of the pulmonary artery. 
Both the inhibition and excitation of inspira- 
tion by lung inflation are eliminated by 
cutting both vagus nerves. It is suggested 
that these reflexes are due to impulses from 
two distinct sets of puhnonary receptors of 
different thresholds and different rates of 
adaptation. Increased activity of phrenic mo- 
tor neurones is caused by artificial distention 
of the lungs only when the lungs are inflated 
to a volume which exceeds that reached in 
eupneic respiration. Following a suddenly 
induced pneumothorax the next inspiration 
is very much prolonged, but the frequency 
of discharge follows exactly the same time 
course as in normal inspiration up to the 
time when the normal discharge is abruptly 
curtailed. Inspiration is thus umnfluenccd 
by impulses from pulmonary stretch receptors 
until its termination is suddenly brought 
about by the inspiration-inhibiting reflex. 
The inspiration-exciting reflex initiated by 
superinflation of the lungs is inactive in 
normal eupneic breathing, but may serve to 
increase the depth of an.v unusually deep 
inspiration. (Authors’ summary.) — Excita- 
lioti and Inhibition of Phrenic Motoncxirones 
by Inflation of the Lxtngs, M. G. Larrabce & 
G. C. Knoii'lton, Am. J. PhxjsioL, Septanber, 
lO.'/G, 147: 90. — (G. C. Lcincr) 

Pulmonary Calcifications. — It was recently 
reported that pulmonary c.alcification is more 
frequently associated with sensiti%’ity to 
histopl.osmin than to tuberculin or coccidiodin 
in the central eastern portion of the United 
States. In the past few years pulmonary 
calcification in tuberculin-negative persons 
has been demonstrated in many of the central 
eastern states and other agents than the 
tubercle bacillus have been considered as the 
possible cmisative factor. Aronson presented 
evidence favoring coccidioidomycosis among 
the Indians in the Southwest. Smith has 


shown that the area of prevalence of tuber- 
culin negative pulmonary calcification cor- 
responds with the endemic area of histoplas- 
mosis. The stud}' presented is based on 
data by Palmer and additional material 
collected with the help of the National 
Tuberculosis Association, the United States 
Public Health Service and a large number of 
schools of nursing. There is a wide variation 
of pulmonary calcification geographically but 
the positive reaction to histoplasmin closely 
parallels the incidence of calcification but no 
such parallel with positive tuberculin reactions 
was apparent in this material. Four times 
as many nurses showed calcification in Kansas 
City as in Philadelphia and over four times 
as many were sensitive to histoplasmin. 
All but 38 of 532 tuberculin-negative persons 
were histoplasmin positive. There are no 
generally accepted criteria for the recognition 
of pulmonary calcification. A total of 6,199 
student nurses were X-rayed and tested with 
tuberculin and histoplasmin. Pulmonary cal- 
cification was found in 69S, 57 of whom were 
tuberculin-positive, 109 tuberculin- and histo- 
plasmin-positive. Little association could be 
found between questionable calcification and 
sensitivity to either antigen. An attempt 
was made to differentiate between calcification 
presumably due to tuberculosis and that 
presumably due to histoplasmosis or an 
immunologically similar disease. The total 
number of calcific deposits did not seem to 
differ in the two groups and no striking or 
characteristic feature of the individual lesions 
has been noted which would be of value in 
determining the etiological factor. It is 
possible that histoplasmosis is responsible for 
most instances of scattered multiple bilateral 
calcifications. Massive calcification in the 
hilar zones has frequently been considered 
pathognomonic of heated tuberculosis, but 
from these studies it is evident that such 
areas need not represent previous tuberculous 
infection. It is likely th.at sensitinty to 
lustoplasmin is an indication of prenous 
infection with the fungus Ilistoplama capsvla- 
tum or .an immunologically related organism, 
and that infection with these organisms Ls 
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not necessarily serious or fatal but is vride- 
spread in subclinical form. Since it is 
impossible to distinguish between the cal- 
cifications resulting from the two infections 
it may be inferred that the roentgenographic 
appearance of the benign form of liisto- 
plasmosis may resemble tuberculosis during 
the active phase. The tuberculin reaction 
and finding of tubercle bacilli are, there- 
fore, essential in the diagnosis of pulmo- 
narj' tuberculosis. — Pvhnonary Cahificalion: 
Rocnigenographic ObscrvcUions in Rdaiion to 
Hisfoplasmin and Tuhercnlin Rcadions, H. B. 
Ztccrling & C. E. Palmer, Radiology, July, 
1946, 47: 59— {G. F. Mitchell) 

Pulmonary Calcifications and Age. — Intra- 
thoracic calcifications following tuberculous 
infection were studied in 1,457 American 
Indian -children who were the control group 
in preriously reported studies on BCG 
vaccination. In this group, 19S developed 
tuberculosis; calcifications subsequently oc- 
curred in 49 of these cliildren. Calcified foci 
were seen most frequently during the second 
and third years following the first lesion. 
In the youngest age group, calcification 
developed in 76.5 per cent of tuberculosis 
cases. The rate declined in older children, 
and was found in only 2.4 per cent of tuber- 
culosis cases in which the disease started 
between the ages of 15 and 19. It is con- 
cluded that the frequenej’’ with which cal- 
cification develops in pulmonary tuberculosis 
varies directly with the age at which the 
tuberculous lesions begin. — Variation xcith 
Age in the Frequency of Tuberculoxts Pul- 
monary Caldficaiion, R. H. Sigh & H. B. 
Zxcerling, Pub. Health Rep., December 6, 1946, 
61: 1769. — (M. Pinner) 

Pulmonary Calcifications. — A total of 113 
cases of disseminated pulmonary calcifications 
were studied. Of these, 64 cases were 
derived from an X-ray survey of 15,980 
school children in Kansas Cit}'. An addi- 
tional 49 cases came from other sources. Of 
the total 113 cases, 69, or 61.1 per cent, had 
multiple bilateral calcifications, while 44 had 


calcifications of the miliary- type. Calcifica- 
tions in the hilar ly-mph nodes were seen in 
73.0 per cent of the former type and in 50.0 
per cent of the latter ty-pe. The prevalence 
of calcifications increased with age, being 
zero in children under 4 years and increasing 
to 10 per thousand in the age group of 16 to IS. 
They were about four times as frequent in 
whites as in Negroes. No persons with 
calcifications reacted to tuberculin only-; 
93.5 per cent of persons with disseim’nated 
calcific.ations reacted to lustoplasmin alone. 
Two cases reacted both to tuberculin and to 
lustoplasmin, and 2 reacted to neitlier sub- 
stance. In the whole group of 113 cases, 
96.3 per cent reacted to lustoplasmin, and 
only 4 did not react to it. None of the group 
reacted only- to tuberculin. This study 
prorides further circumstantial eridence in 
support of the working hypothesis that, at 
least in some parts of the U.S.A., disseminated 
calcifications are caused by- whatever agent 
produces sensitivity to histoplasmin. — Dis- 
semviated Pxdmonary Calcification, R. H. 
High, H. B. Zxcerling & M. L. Furcolow, 
Pub. Health Rep., January S, 1947, 62: 
20. — (M. Pinner) 

Calcifications in Spleen. — As incidental 
findings in an X-ray- survey- in Kansas City, 20 
cases of splenic calcifications were found. 

It is in this geographical area of the U.S.A. 
that about 40 per cent of white school children 
{and a somewhat lower percentage of Negro 
school children) react to histoplasmin. 
Among children with pulmonary- calcifications, 
about SO per cent react to histoplasmin, and 
it was found the 7S.6 per cent of cliildren 
with splenic calcifications reacted to histo- 
plasmin. The close similarity- in the 
prevalence of lustoplasmin reactors among 
children with pulmonary- and with splenic 
calcifications suggests that extrapulmonary 
calcifications are probibly- caused by the 
same agent that causes pulmonary calcifica- 
tions, and that produces skin sensitivity- to 
histoplasmin. Splenic calcifications indicate 
that the causative agent may- be disseminated 
hematogenously-, and apparently- without 
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causing obvious clinical disease. It is not 
likely that tuberculosis is the most frequent 
cause of splenic calcifications in this geo- 
graphical region, — Calcifications in the Spleen, 
R H. High, Pub. Health Rep., December 6, 
1946, 61: 1782.— {M. Pinner) 

Upper Respiratory Infections. — ^The factors 
involved in the control of upper respiratory 
infections, mostly caused bj’ hemoljiiic 
streptococci, are discussed. For climatic 
reasons, training .camps should be situated in 
the southern part of the countrj'. Over- 
crowding must be avoided: minimum living 
space requirements, established usually ac- 
cording to the standards of the Medical 
Department, are at times far from ideal in 
regard to epidemic disease control. In some 
epidemic areas, even these minimal standards 
have not been adhered to. The introduction, 
at frequent inter\’als, of now and usually 
susceptible recruits into battalions where 
streptococcal infection is prevalent, is .an 
ideal condition for building up and maintain- 
ing epidemics. Instead, recruits should be 
grouped ns fast as possible into self-contained 
batallions into which no new recruits should 
be transferred during the training period. 
After a batallion has been moved out, the 
vacated living quarters should be thoroughly 
cleaned, .aired and disinfected. Present bar- 
racks designs foster the spread of epidemics. 
The incidence of streptococcal infections is 
more closely related to the number of men 
housed under one roof than to the space 
allotted per man. A maximum of 4 men per 
room is an ideal practical arr.angemcnt. 
Mere partitioning of barracks into cubicles, 
with a common aisle between them, is in- 
effective. Changes in basic design can be 
considered for future construction onlj*. 
Multitudes of organisms, including hemolytic 
streptococci, arc h.arborcd in floor dust and 
bedding lint and become air-borne whenever 
the dust is disturbed or the bod clothes arc 
shaken. Elimination of dry sweeping and 
oiling of bedding and floor, with the o.xception 
of rough concrete and linoleum, are highly 
recommended. Oil on bed clothes is hardly 


noticeable; on floors, it soaks in within a few 
"hours ; it immobilizes dust and bacteria but 
has no bactericidal effect unless a germicide 
has been added. Ultraviolet irradiation of 
air and surfaces has been effective in killing 
bacteria but is expensive, it would be 
extremely useful in communicable disease 
wards of hospitals. Ultraviolet light plus 
oiling reduces air-borne organisms by as 
much as 80 per cent, thus dinunisliing cross- 
infection. Prop 5 dene and triethylene glycol 
used in aerosols condense on, and kill bacteria 
in the air, but do not kill organisms present 
on surfaces. Their wide-spread use has not 
yet proved practicable, but they may be 
found useful in selected places. Patients 
with upper respiratory infections should be 
segregated in hospital wards limited to the 
exclusive care of such cases. Ideally, these 
wards should offer single rooms and be 
managed as contagious disc.ase wards, with 
no free communication allowed between 
patients and the medical and nursing staff 
employing the proper isolation technique. 
If this should not be possible, e.ach bed should 
be placed in an imprordsed cubicle made of 
sheets or built-in partitions. After recovery 
the patient should be moved to a ward of 
similar design, reseiwed for patients con- 
valescing from upper respiratory' infections. 
If, at this stage, cultures from nose and 
throat are positive for hemolytic streptococci, 
penicillin should be administered. After two 
consecutive cultures have been negative, the 
patient can be returned to his company. This 
process should not require more than fourteen 
days and will save many man-days. In order 
to correct some of the factors which at present 
operate to produce cross-infections and new 
cases, the following measures are recom- 
mended: (I) segregation, in the waiting rooms, 
of patients with upper respiratory infections; 
(£) assigning of staggered sick-call hours 
for the various acti^•ities or units of the com- 
mand ; (5) proper sterilization of all items of 
common use. Mass prophylaxis with sul- 
fonamides is not satisfactory ; infections caused 
by drug resistant strains become epidemic. 
Other agents now available are not cncourag- 
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ing. The results of active immunization with 
killed whole organisms of prevalent types, as 
well as t 5 T)e-specific antigenic components of 
of the cells do not justify the use of this method 
for mass protection. Passive immunization 
with gamma globulin has, on the whole, been 
disappointing . — Control of Upper Respiratory 
Diseases, (not signed), Bull. U. S. Army Med. 
Dept., December, 19^6, 6: 675 . — ( 0 . Pinner) 

Upper Respiratory Infections. — In 13 pa- 
tients who were hospitalized because of upper 
respiratory infection electrocardiographic 
changes were obsen^ed. Group A beta-hemo- 
IjTic streptococci were present in the naso- 
pharyngeal cultures of 5 of these patients; in 
one case a Group B and in one a Group G beta- 
hemolytic streptococcus was found. In 6 
cases repeated cultures showed only the usual 
nasopharjmgeal organisms. The most fre- 
quent electrocardiographic changes were T- 
wave inversions and depressions. With the 
exception of one, none of the patients was 
acutely ill. None of these patients had 
cardiac signs or sjuiiptoms when the electro- 
cardiographic changes were observed. Only 
one patient developed clinical manifestations 
suggesting rheumatic fever. All patients re- 
covered. A nonspecific to.xic etiology is as- 
sumed. Sulfonamide admim’stration may be 
an additive factor . — Electrocardiographic 
Changes Occurring during Upper Respiratory 
Infections, D. Young, Am. Heart J., Septem- 
ber, 1946, 32: SSS. — (G. C. Leiner) 

Cure of Early Bronchiectasis by Pneumo- 
thorax. — This report from the Mt. Sinai Hos- 
pital, New York, based on 6 cases, gives an 
enthusiastic recommendation for the treat- 
ment of bronchiectasis by pneumothorax in 
all cases where the usual measures fail (chemo- 
therapy, bronchoscopic aspirations, partial 
drainage, etc.) and where absence of adhesions 
permit a selective collapse of tlie diseased lobe. 
The collapse need be maintained for only six 
months, as complete recovery was attained in 
this period, and the reexpanded lobes have 
remained cured over periods ranging from 
seven to thirteen years. Favorable results 


with pneumothorax therapy in chronic cases is 
apparently possible if a selective collapse can 
be obtained; the failures may be treated by 
radical surgical measures. Pneumothorax 
therap 5 ’’, if employed judiciousfy, has no mor- 
tality, no morbidity and no serious complica- 
tions. In the pathogenesis of broncluectasis, 
bronchial dilatation is caused b}’' the weaken- 
ing of the muscular and elastic tissu(s by in- 
fection. This dilatation is augmented by 
cough, by bronchial obstruction, b 3 ' the pull on 
the injured bronchi exerted during inspiration 
bj’’ the e.xpanding thorax transnutted through 
atelectatic lung instead of through elastic par- 
enchyma; and by the pull of the more negative 
intrapleural pressure which is found in the 
presence of atelectasis or fibrosis. With these 
factors in mind the objectives in treatment of 
bronchiectasis are: (1) to diminish the trauma 
of respiration bj' decreasing its force; (S) to 
minimize the trauma of cough; (S) to counter- 
act the increased pull on the diseased bronchi 
because of lowered intrapleural pressures; (4) 
to eliminate the infection in lung and bronchi. 
Case reports show that pneumotliorax can 
accomplish these objectives, since cough 
prompt!}' decreased and then disappeared 
within one to four weeks; infection subsided 
promptly and permanently. In case reports 
it is also shown that suppurative broncho- 
pneumonia c.an result in the rapid development 
of saccular bronchiectasis, and that pneumo- 
thorax therapy is not only an effective measure 
in preventing the development of bronchiec- 
tasis, but also in its treatment. In these cases, 
pneumothorax was tried only after two months 
of treatment by other measures: postural 
drainage, repeated bronchoscopic aspirations, 
generous use of e.xpectorants (iodides), fre- 
quent inhalations of 5 per cent carbon dioxide 
in ox}’-gen, inhalations of steam as well as 
chemotherapy. When these measures failed, 
pneumothorax was tried and brought about 
cures. These cases were treated in the pre- 
penicillin period, and the best way to use this 
drug, whether by inhalation spray, by catheter 
instillation, by injection or whether by all 
methods simultaneously, has not yet been 
determined . — Pneumothorax Therapy for 
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Early Bronchiectasis, H. Hennell, J. Thoracic 
Svrg., Avgust, 1946, 15: 239. — (TF. M. G. 
Jones) 

Flagellate in Bronchiectasis. — It is generally 
recognized that only one flagellate normally 
lives in the mouth of man — genus Tricho- 
monas Donne. A patient is reported in whose 
sputum many flagellates were discovered. He 
was admitted to hospital with diagnosis of 
malaria. Despite vigorous antimalarial ther- 
apy p 3 Texia continued. He started to expec- 
torate a considerable amount of foul smelling 
sputum. A lung abscess was diagnosed two 
weeks after admission and under sulphonamide 
therapy pyresda declined, but quantity of spu- 
tum and respiratory distress were unchanged. 
Original examination of the sputum revealed 
numerous flagellates and spirochaetes in addi- 
tion to the customary fauna. Further ex- 
aminations, with careful attention to avoid- 
ance of contamination, revealed the same 
picture. Gradually they decreased and finally 
no flagellates were found. Patient died thi-ee 
weeks after admission. Necropsy showed 
bilateral pulmonarj' fibrosis, with numerous 
irregularly shaped ca^’itie3 filled vdth foul 
smelling gelatinous secretion. Histological 
examination confirmed the diagnosis of long- 
standing cylindrical bronchiectasis. No 
flagellates were noted in ca^^ty secretions post- 
mortem. The flagellate recovered from the 
sputum was pear-shaped, 10 to 15 p in length, 
with two equal flagella at the narrow end. It 
is considered that this was either Trichomonas 
tenax or the flagellate stage of Dimastigamoeba 
grxtbcri, which had entered the lungs \na the 
mouth and had there found in the mucopuru- 
lent material of the bronchiectatic cavities an 
ideal medium on which it had rapidb' mul- 
tiplied. The .authors state that there is h'ttle 
reason to doubt that these flagellates are 
nothing more than commensals living snpro- 
phytically on the decaying contents in the 
bronchiectatic cavity and have apparently no 
pathological significance. — Occurrence of a 
FlagcUate in the Sputum of a Case of Bronchiec- 
tasis, G. 0. Lehmann &J.T. Prciidinlle, Brit. 


M. J., February 2, 1946, 1: 158. — (D. H. 
Cohen) 

Bronchiectasis and Atelectasis. — Four cases 
of atelectasis with bronchiectasis are described. 
In all 4 cases, reaeration and reexpansion of 
the collapsed portion of the lung occurred. In 
3, there was retrogression of the bronchiecta- 
sis; in the other case, it persisted. — Bronchiec- 
tasis and Atelectasis: Temporary and Per- 
manent Changes, F. P. L. Lander, Thorax, 
September, 1946,1: 198. — (A. G, Cohen) 

Atelectatic Bronchiectasis. — Shadows repre- 
senting the right middle lobe in the conven- 
tional postero-anterior view are often difficult 
to interpret. Lateral views help butsometimes 
the shadow of the atelectatic lobe is hardly 
denser than that of the normal lung. In fact, 
this is often also true in postero-anterior views. 
It is believed that the lordotic position brings 
the interlobar septum more or less in the plane 
of the rays. Fourteen cases of atelectatic 
bronchiectasis of the right middle lobe were 
seen in an eighteen-month period. In most 
cases cough, with or without purulent sputum, 
had been present since an early age. Slight 
variable physical signs referable to the middle 
lobe were found in less than 50 per cent of 
cases. Roentgenograms in the conventional 
views were normal in many cases. Abnormal 
findings included increased striation at the 
right base, hazy opacity in the region of the 
lower pole of the right liilum ex-tending a little 
way into the lung field .and enlargement of the 
lower pole of the root of the right lung with or 
without downward retraction. The lordotic 
xiew show-ed a triangular shadow with its base 
on the right cardiac border below the hilum 
and its apex somewhere in the middle of the 
lower lung field. The upper and lower mar- 
gins were sharp. This area was denser than 
the surrounding lung field. The shadow was 
seldom homogeneous. Bronchograms t.akcn 
in the lordotic position served to dissociate the 
shadows of the middle lobe bronchi from those 
of the lower lobe. Lipiodol was seen to enter 
the involved area and bronchiectases were 
found. — Atelectatic Bronchiectasis of the Eight 
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TUBERCULOSIS IN EUROPE AFTER THE SECOND WORLD WAR' 

JOHANNES HOLM* 

Experience has shonn that an increase in tuberculosis follows every war. This 
was indeed the case after the last World War, and the increase in tuberculosis in 
Europe to-day is perhaps greater than after any war in the past. It has often 
been considered natural that this should occur, but only insufhcient explanation 
of the increase has been advanced. Now that we know so much more about 
tuberculosis than in the old days — ^now that we have, in particular, a better 
understanding of its epidemiologj ’’ — we should be in a good position to seek out 
the cause of the present increase in the countries of Europe. 

li^’lmt are the causes of this increase in tuberculosis? Without doubt, the most 
important cause is the greater opportunity for the spread of tubercle bacilli dur- 
ing and since the war. The whole antituberculosis program, which was really 
quite highly developed in many European countries, became completely dis- 
organized and, with few exceptions, patients with infectious pulmonarj’- tubercu- 
losis were neither isolated nor given medical care. 

Early in the war tuberculosis patients in Germany were forced into work. 
Manpower was needed, and it was therefore proclaimed that no damage to the 
health of the patient would result from his working. Not even infectious pa- 
tients were e.xcluded from the labor force. As a consequence, man}’- patients 
were seriqusly affected, and the spread of tuberculosis increased considerably in 
the places of einploj'ment. Tlien again, sanatoria were taken over for barracks 
in most of the countries occupied by the Germans. It was necessary to evacuate 
the patients, and they were sent home to live -ndth their families, where the spread 
of infection was uncontrolled. At the same time, all organized dispensary work 
stopped. 

In Germany and in many other European countries, two things happened that 
markedly increased the spread of the disease. Air raids damaged a liigh propor- 
tion of the dwellings, especially in the large cities and towns, and this automati- 
cally caused a crowding of the population into the remaining buildings. Because 
of the continual air raids, the population was forced to spend much time in air- 
raid shelters or bunkers, which were extremely overcrowded; and here, of course, 
the best opportunities prevailed for the spread of evety kind of disease, including 
tuberculosis. 

E\'en now, many of the increased possibilities for spreading the disease still 
exist. In many of the towns, and c.'^pccially in the large cities, houses are dam- 
aged to such a degree that living accommodation is one-fifth of what it was lx:forc 
the war. /Vnd yet, practically the same number of people arc living in these 
cities, which means, of couree, terribly overcrowded conditions. In many places 

* Presented before n joint session of the ^^cdic.1^ and Public Ilcnlth Sections at the -tSrd 
annual meeting of the National Tuberculosis Association, San Francisco, California, June 
20 , 1947 . 

* Director, Tuberculosis DK-ision, State Scrum Institute, Copenhagen, Dcntnfirk. 
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each family has only one room, and in certain areas — especially in Germany— the 
population has gi-omi because of the influx of refugees. For instance, many 
millions of refugees still live in Western Germany, having left their homes in 
Eastern German3’- as the Russian armj^ swept westward, hloreover, since the 
war, great emigrations have taken place from certain areas, which naturall}’' has 
resulted in enormous additions to the normal population of other areas. In none 
of these movements of population have measures been taken for tuberculosis 
control, and thus patients with infectious tuberculosis have been absorbed into 
the normal population. No wonder that, both during and after the war, greater 
possibilities than ever before e.xisted for spreading tubercle bacilli. 

Even in a normal population, these conditions would be serious and, in popula- 
tions with lowered resistance, the problem is acute. There are several reasons 
for this lowered resistjpce. Perhaps the most important is malnutrition. In 
many areas of Europe the population has lived on the border of stanration. The 
malnutrition in Europe is so well known that it is unnecessaiy to go into much 
detail, but some factors should be mentioned which have special significance in 
lowering the resistance to tuberculosis. 

Investigations in recent j^ears have shonm not onty that the number of calories 
plays a r61e in resistance to the disease, but that certain elements in the diet have 
special importance, such as animal proteins, certain ^^tamins (especially vitamin 
C), and perhaps calcium. As an example of how insufficient the diet has been, I 
shall mention conditions in Vienna, where the American Forces have made a 
special anatysis of the nutrition problem. In the official report of the American 
Forces in Vienna, 1946, it is stated that the average consumption of calories per 
person was less than 1,500 per day, and that the food contained verj-- little animal 
protein and, for six months, almost no trace of vitamin C. Also, the amoimt of 
calciiun in the food was less than one-third of what is considered the minimu m 
for normal nutrition. For two years, however, the normal daily ration for the 
whole of Central Europe has been less than 1,500 calories per person, which is 
onlj'' half of what a normal Dane consumes. 

On the whole, nutrition is worse in the large tovms, and especiallj’’ poor in the 
large cities. In the coimtrj'-, and to some extent in the small towns, the popula- 
tion has a chance of supplementing the ration. But in laa'ge cities, such as Vienna 
and Berlin, which are surrounded by Russian temtoiy that the people are for- 
bidden to enter, there is almost no possibilitj’’ of obtaining food in addition to the 
normal ration. 

The low standard of everj’^day hygiene must be mentioned as another factor in 
the lowered resistance to tuberculosis. In manj’- countries the general hygiene 
has been set back a hundred years by the war. Facilities for hygiene simply do 
not exist. In Germany, for instance, soap has the highest price, next to butter, 
on the black market! Dr. Redeker, one of the leading tuberculosis specialists in 
Germanj’-, informed me that he considered the spread of tuberculosis to be largely 
aggravated by the lowered hj^gienic standards. He stated that in Germanj’’ the 
men ceased to wash themselves a year ago, but that the women are still fighting 
desperately to keep themselves and their children clean. 
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As a final factor responsible for the lowered resistance, the psychic pressure 
under which the population has lived, and is still liidng, must be mentioned. We 
must remember that almost everyone throughout a great part of Europe has lost 
one or more near relations, and that many are Ihdng with no knowledge of their 
families. Thej'' have no future to look forw'ard to, and hence their apathj’- is 
understandable. This, I am sure, plays a not inconsiderable role, even in the 
physical resistance against disease. 

Now, what is the present tuberculosis problem in the European coimtries? 
How wide-spread is the disease in Europe to-day, and how great is the increase 
caused by the war? 

It must be stressed at once that there is a vast difference in conditions among 
the various countries of Europe. It is a great pleasure for me to be able to state 
that there has been no definite increase in tuberculosis in the Scandinaman coun- 
tries either during the wai' or after it. In Sweden an increase in tuberculosis 
perhaps could not be expected; but Denmark and Norway were occupied by 
German troops, and especially in Norway conditions were appalling in the last 
three years of the war, particularly as regards nutrition. Nevertheless, there was 
no increase in tuberculosis. This was probably because the highly developed 
tuberculosis program in Norwa}' was fimctioning even under the most terrible 
conditions, and perhaps it is necessaiy to mention that Cahnette vaccination was 
used more in Norway during the last years of the war than ever before. 

It is verj' difficult, for several reasons, to obtain reliable statistics concerning 
tuberculosis in most of the European countries. It must be remembered that in 
most countries there is still no reallj' well organized tuberculosis program, and 
that in only a few does a ss'stem for notification of tuberculosis function. Even 
in the countries where such a system exists, the figures obtained are so unreliable 
that they cannot be compared vith pre-war figures. One of the reasons for these 
conditions is the great shortage of physicians in most countries. In Poland, for 
instance, almost half the physicians were killed in the war. Again, because of 
the shortage of phj'sicians, even death certificates are made out, to a large extent , 
by non-medical people. This, of course, results in inaccurate statistics for tu- 
berculosis mortality, and it is quite understandable that the figures for morbidity 
are even less reliable. 

Furthermore, it is veiy difficult to obtain figures for the total population on 
Avhich the statistics must be based. Because of the continuous movement of 
population, it is almost impossible to estimate how many people have lived in a 
certain area. The only basis for normal population statistics is the distribution 
of ration cards. Even this is not too reliable, and it is impossible to obtain the 
age distribution by this method. It must be remembered that the ago distribu- 
tion in many areas differs nddely from the normal. As an example of this: in 
Vienna in 103G, the age-group 20 to 40 years cont.aincd 73 per cent women and 
only 27 per cent men. 

Because of the unrcliabilitj' of the official statistics, I sh.all not tri.' to quote 
figures for all the Europo.an countries, but shall only give figures from countries 
which 1 have recently visited. Even then, I shall mention statislias for onh* ccr- 
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tain areas whei'e, from discussions with tuberculosis specialists, I have gained the 
impression that the figures can be regarded as fairly reliable. The countries I 
have visited are Germany, Austria, Himgai^’", Czechoslovakia and Poland. I 
must say, however, that the increase in tuberculosis is probably wax's? in other 
covmtries, especially Bulgaria, Rumania and Greece. 

The time at which the increase in tuberculosis began differed in various coim- 
tries. In Poland, it came relatively early in the war, as could be expected. The 
cui-ve for tuberculosis mortality in Warsaw shov^ that from 1930 to 1940 there 
was a decrease in tuberculosis from about 200 to about 150 per 100,000 popula- 



Graph 1. Tuberculosis death rates (per 100,000 population) TVarsaw, 1930-1944. 
Official figures obtained from Ministry of Health, Poland. 

tion. As early in the war as 1942, the mortality had increased to three times the 
1940 figure, and later there was a further, not inconsiderable increase (graph 1). 

In Germany and Austria, the increase did not occur until the latter j^ears of the 
war. Graph 2 shows the mortality and morbidit}^ from tuberculosis in \'ienna. 
By 1945 the mortality had almost doubled. It was lower again the folloving 
year. There is a special explanation for the great increase in tuberculosis mor- 
tality in 1945. It was the experience of tuberculosis specialists in Vienna that 
the people who died of tuberculosis that year were those who had had the disease 
for some time. It must be remembered that conditions in Vienna, particularly 
in 1945, were terrible, and one would expect these conditions to have affected 
especially the people vath tuberculosis. A high percentage of them simply died 
off. It "ndll be seen from the cuiwe that there was some increase in the morbidity 
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from tuberculosis as earl}’’ as 1940, but the really big iucrease did not occur until 
1944. In 1946 more than four times as many cases were reported as in the j'ears 
before the war. It can be seen from graph 3, which shows the data month b}’’ 
month, that tuberculosis morbidity in Vienna is increasing to-day. The crnn’-e 
has a very steep upward trend, and it is to be expected that the mortalitj' curve 
would show the same rise. 

In order not to give the impression that it is onl3’^ in the large cities that tuber- 
culosis increased during and after the war, I shall quote some figures from 



Gn-vrn 2. Doatlis and ncw-rcportcd cnsw of pulmonarj' tuberculosis in Vienna, 1935-1946 
(rates per 100,000 population). Statistics obtained from Magistratxschcs Amt fiir Stalxslxk, 
Vienna (1945-1945 figures subject to final correction). 

Schleswig-Holstein in the northern part of Germanj’. Tliis is a typical fannmg 
district vith onlj' a few large towns, but even there a considerable increase in 
both the morbiditj’’ and mortality from tuberculosis is evident (table 1). Only 
the morbiditj" and mortality figures are shomi, since it has been impossible to 
obtain reliable statistics for the normal population and, hence, impo.«sible to give 
the rates per 100,000 inhabitants. On the wliolc, the population was relatively 
stable in this area until 1945, but in that year the population almost doubled — 
from 1.5 to 2.7 million. E\*en if this is taken into consideration, the number of 
deaths and the new cases of tuberculosis are several times as high as thej’ were 
before the war. In Schleswig-Holstein, tuberculosis is still increasing, a.s m.ay Ijc 
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TABLE 1 


Number of new cases and deaths of tuberculosis in Schleswig-Holstein, 19S9-1946 


•SZXB. 

CASES 

DEATHS 

1939 

1,252 

407 

1940 

1,242 

449 

1941 

1,516 

578 

1942 

1,818 

442 

1943 

2,414 

637 

1944 

3,191 

721 

1945 

6,034 

1,332 

1946 

6,575 

i 

2,754 



Graph 3. Number of deaths and new-reported cases of pulmonary tuberculosis per 
month in Vienna, January, 1946 to March, 1947. Statistics obtained from Magistratisehes 
Amt fur Stalislik, Vienna. 


seen from graph 4, ■which sho'ws the number of new cases per month since Janu- 
ary, 1946. The curve has a distinct upward trend. 
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In order to arrive at a detailed explanation of the increase in tuberculosis, it 
would be necessary to know the age distribution of the cases. As mentioned 
before, however, this has been impossible to obtain. Nevertheless, it is the gen- 
eral impression of speciahsts in the various countries that the increase is especially 
great among children and young adults. 



1946 1947 

GRA.rn 4. Number of cases of tuberculosis reported in Schleswig-Holstein, 194G-1917. 
Population in Schleswig-Holstein 1940 was 2,790,000. 

During my study of the tuberculosis problem in the countries of Europe, the 
condition that made the deepest impression upon me was the vast number of 
cases of tuberculous meningitis among children. In some countries tuberculous 
meningitis among children is idmost epidemic. Even the cases of pulmonary’ 
tuberculosis among children in these countries are quite different from those we 
usually sec — at any rate in Denmark. In Vienna and Warsaw, I observed, even 
among small children, many cases of tuberculosis of a tj'pical adult type, with 
large cavities. There has also been a tremendous increase in cxtrapulmonaiy 
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forms, such as tuberculosis of the bones, joints and kidneys. It has been possible 
to obtain some figures for Poland that show the increase in tuberculosis among 
children. In Poland in 1946 the tuberculosis morbidity for all persons was t^ce 
the pre-war figure, but for children, four times as many cases were reported as 
before the war. 

Among adults, the increase is greatest for the young, and particularly for males. 
From the figures on tuberculosis after the first World War, it is knonm that the 
increase was especially high among 3 ’-oimg adults, but at that time it was mainly 
the women who were affected. In Berlin in 1946 the mortality from tuberculosis 
was 302 per 100,000, as against S2 before the war — an increase of more than 350 
per cent. At the same time, there were five times as manj'' cases among men as 
among women, in the age-gi‘oup 18 to 40 years. 

Tire specially liigh increase among children and young adults points to the fact 
that many of the cases are primary tuberculosis. Tliis has been ascertained from 
the direct experience of tuberculosis specialists in the various countries. No 
w’onder it is so dangerous for young adults to get a primaiy' tuberculous infection 
imder conditions such as those which exist in many European countries to-dajd 
In Denmark, investigations in recent j^ears have shown that, among adults with 
primary tuberculous infections, 5 per cent contract a progressive tuberculosis. 
This demonstrates the danger of the so-called natural vaccination. These in- 
vestigations were made among a population living under good nutritional and 
social conditions; but under present conditions in manj' European countries, the 
percentage contracting progressive disease vnll certainly be veiy much higher. 

This raises the question of how many of the adults, especially the yoimg adults, 
are nonreactors to tuberculin and, in particular, were nonreactore before condi- 
tions became so bad. Tuberculin tests made before and during the war, on the 
normal population in Germanj' for instance, show that the reactor percentage 
was relatively low in many areas. A tuberculin examination made on the re- 
cruits in the German aimy in 1942 shows that in the 20-year age-group only 60 
per cent were reactors. In recent years examinations have shown an increase 
in this percentage. An examination of school children in Schlesvag-Holstein in 
Germanj’-, made by Doctor Hein, showed that, in 1942-1943, 38 per cent were 
reactors at the age of 14. An examination made in 1946 bj’- the same doctor 
among exactly the same groups showed more than 50 per cent reactors at the 
same age. 

It is of coui-se dangerous to have so man}' nonreactore to tuberculin among 
j'oung adults under conditions where the possibilitj' of infection is so much in- 
creased. After the fii^st World War, the percentage of tuberculin reactors was 
much higher all over Europe, and practically the whole population was tubercu- 
lin-positive at the age of 14. The tremendous increase in tuberculosis after 
World War II may be explained bj' the great number of j'oung adults who are 
nonreactors to tuberculin. Wlien a population living under post-war conditions 
is heavily exposed to tuberculosis, a great number of primaiy infections ivill result, 
not only among children but among adults as well, and this must cause many 
cases of primarj' tuberculosis. 
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The great movements of population which have taken place with no tuberculo- 
sis control have resulted in the people of an area with a low percentage of reactors 
moving to another area with a high percentage. That this has actually happened 
has been demonstrated by the examinations carried out by Danish doctors sent 
to Yugoslavia and Germany by the Danish Red Cross. In Yug03la\ia a great 
number of people from Montenegro, w'hich for manj’^ years has had a low inci- 
dence of tuberculosis, were sent do^vn to Vrbas in another part of the countrj' 
(graphs 5 and 6). An examination made in Vrbas showud a great difference be- 
tween the reaction percentages of the stable population and the colonists. At 
the same time, it was found that especially among the colonists a great number 



Ghapii 5. Percentage of tuberculin reactors (Mantoux test) in Vrbas, Yugoslavia, 1947, 
by ages. Tuberculin tests made by the Danish Red Cross. 


of tjiiical primarj' infections and cases of primarj' tuberculosis occurred, not only 
among children but also among adults. 

In Schleswig-Holstein, a similar difference was found between the reaction 
percentages of the stable population and the refugees (graph 7). 

Under such conditions, it would be expected that many cases of tuberculosis 
would occur among the tuberculin-negative persons. We have had the .same 
experience in Denmark, on a small scale. On the island of Bondiolm, there has 
been a very low percentage of reactors for man 3 ' t-cars. When people from the 
island went to other parts of Denmark where the infection rate was higher, mnn.v 
of the nonreactora returned with tul>crculosis. 

An accurate measure of the spread of tuberculosis in a population can only be 
obtained through mass examination of nonsclcctod groups. An examination car- 
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Giurn 6. Percentage of tuberculin reactors (Mantoux test) in Vrbas, Yugoslavia, 1947, 
by ago groups. Tuberculin tests made by the Danish Red Cross. 
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Graph 7. Percentage of tuberculin reactors (Mantoux test) on school-children in Schles- 
wig-Holstein, 1947, by ages. 
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ried out in Warsaw by the Swedish Red Cross showed that 7 to 8 per cent of the 
adults had lesions in the lungs suspected of tuberculosis, and that m more than 
1.5 per cent the tuberculosis was considered active. Not all of these were ex- 
amined for tubercle bacilli, and without demonstration of tubercle bacilli the 
diagnosis is always uncertain; but from groups where examinations for tubercle 
bacilli were made, it was ascertained that at least 1 per cent of the total number 
examined discharged tubercle bacilli demonstrable in sputum. 

From all this, it is emdent that tuberculosis in Europe to-day has spread to an 
extent greater than at any other period in this century, and that the best oppor- 
timities exist for a further spread of the disease. Both the morbidity and mor- 
tality curves in many countries still show an upward trend, and this is not to be 
wondered at. It must be remembered that in most of these countries such tuber- 
culosis programs as do exist are only partly functioning. In mau}^ countries 
there is not onlj’’ a great shortage of doctors and nurses, but also a catastrophic 
shortage of all the equipment necessary for a modem campaign against tubercu- 
losis, especially X-ray equipment. Furthermore, there is a tremendous shortage 
of institutional beds for isolation and treatment of tuberculous patients. A great 
percentage of sanatoria was destro3'ed during the war. In Poland, for instance, 
before the war, there were about 8,000 beds for tuberculosis patients. At the 
end of the war, there were onty about 4,000 left, and these were in sanatoria 
partly destroy^ed and stripped of all equipment. In Poland now there are about 
12,000 beds, but many more are needed. At least 00,000 beds would be needed 
there in order to have the bare minimum of one bed for each annual death from 
tuberculosis; and conditions are just the same in many' other countries of Europe. 

Wliat can be done to help fight tuberculosis in Europe to-day^? It must be 
stated at once that it is absolutely necessary^ to arrange for help from the outside. 

Wliat is most needed is Jeadership. It must be remembered that a great num- 
ber of the leading tuberculosis speciaUsts either died during the war or dropped 
out of action after the war. The reasons for tliis last fact vary'. In Germany' 
leading specialists in the tuberculosis campaign from 1933 to the end of the war 
were members of the Nazi Party', and it has therefore been difficult for many of 
them to take an active part in the post-war campaign. In other countries in 
Europe there has been a change in the political sy'stem, and many of the doctors 
who before the war were holding leading positions are not allowed to hold them 
now under the new regime. Furthermore, it must be remembered that a great 
part of Central Europe, including Germany' and the German-occupied countries, 
was cut off from the rest of the world for many y'cars, and therefore had no pos- 
sibility of obtaining mforraation on what was happening in the medical world 
from 193S to the end of the war. Even now it is almost impossible for them to 
get medical literature from other countries. The effect of this is considerable. 
Within the specialty', in the last decade, there has Ijccn a great evolution called 
the “tuberculosis campaign,” and this is new and unknown to practically .all the 
phy'sicians in the countric.s I have mentioned. At the same time, the phy'siciims 
there are very' eager to obtain as much information as possible from abroad. I 
have exjierienced this personally', through the lectures I have given in Etiropo. 
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A relief action is necessary; but how shall this action be organized? 

In Denmark we have given this question deep consideration and have tried to 
arrive at a practical solution. I shall briefly mention the tuberculosis relief 
action organized from Denmark through the Danish Red Cross — especially be- 
cause it illustrates that something can be done, and describes the program for 
relief to countries where the tuberculosis situation may lead to national tragedy. 

This action has two aims: (I) the sending out of direct help to different coun- 
tries and (S) the inviting of foreign ph 3 'sicians to Denmark to obser\-e and study 
a modem tuberculosis program. 

It is of great importance that the physicians who are going to take over the 
actual tuberculosis program in the different countries have an actual opportunity 
to see a tuberculosis program working on modem principles. Tlierefore, doctors 
from manj' countries in Europe have been invited to Denmark, to enable them to 
have an education in the different specialties within the tuberculosis program, 
including (1) tuberculosis dispensary work, (S) tuberculosis epidemiology, (5) 
bacteriology of tuberculosis and (4) therapy of tuberculosis. In connection with 
this action, we try to furnish the leading tuberculosis specialists with as much as 
possible of the tuberculosis literature published in recent years. 

The aim of the direct relief action is, ftret of all, a large-scale Calmette vaccina- 
tion, to some degree combined with diagnosis of the really infectious cases of 
tuberculosis. With a prevalence of tuberculosis like that in Europe to-da 3 ’-, it 
might seem hopeless to give any help. But much can be done. Tuberculosis is 
in an epidemic stage in many coimtries, and it is therefore the aim of our work to 
combat that epidemic along the same lines as those used for epidemics of other 
diseases, such as diphtheria and tjqjhoid fever. The actual experience in the 
different counties, and the reliable statistics available, point to primarj’- tubercu- 
losis as the cause of the present great increase of the disease in Europe. Now, 
we know from much experience in the Scandina^dan countries that these cases of 
primary tuberculosis can, to a large extent, be prevented by Calmette vaccina- 
tion. Therefore, our first aim is to check, by Calmette vaccination, the great 
inflow of new cases. We have sent teams of Danish phj’-sicians and nurses to 
different countries in order to conduct mass tuberculin sun^ej^s and vaccination 
of all nonreactors to tuberculin among whole population groups. Such a team 
starts in a- certain area and demonstrates how the mass examinations and vacci- 
nations should be organized and carried out. At the same time, ph 5 'sicians from 
the countries concerned are taught the technique of tuberculin testing and vac- 
cination. After the first demonstration, mixed teams are set up, consisting of 
Danish and local personnel; and it is our hope that later the local doctors and 
nurses vdll take over practically all the work. One team, consisting of a phj'si- 
cian and two nurses, can tuberculin-test and vaccinate the nonreactors at a rate 
of 2,000 persons a daJ^ Tv'o Danish teams working in Wai’saw have tuberculin- 
tested and vaccinated all the school-children in that city and have started vacci- 
nation of young adults. Altogether, there are four Danish teams, composed of 
five physicians and ten nurses, worldng in Poland. We are acting along the same 
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lines in the British Zones of Germany and Hungary’’, and are just about to start 
in the American Zones of Germanj’’, Austria and Czechoslovakia. 

It is our opinion that the most important part of the campaign is the vaccina- 
tion — that it is of less importance to start a case-finding survey, especially one 
that uses a verj’’ fine diagnosis. Through X-ray examination in many countries, 
we would find that 1 to 2 per cent of the population had tuberculosis, but as there 
are no possibilities for isolation and treatment, this would be of verj-- little help 
in fighting the disease. The Danish relief action, therefore, is not planned pri- 
marily as an X-ray surv^ey ; but, in order to diagnose the worst sources of infection 
in the population, the tuberculin test is combined with an examination of sputum 
for all adults vdth productive cough. Persons with productive cough and many 
tubercle bacilli in sputum must first of all be isolated in order to cut down the 
infection rate. Because of the shortage of food, it has been difiicult in many 
countries to keep the infectious patients in tuberculosis sanatoria. Patients in 
institutions cannot obtain extra food from the black market I Therefore a num- 
ber of sanatoria are proidded with Danish food through the Danish Red Cross. 

In addition to operations in the coimtries mentioned, the Danish Red Cross 
has worke'd for six months in Yugoslavia, where a tuberculosis dispensarj', after 
Danislr principles, was established as a demonstration, and the next step in the 
relief action will be to start such dispensaries in other countries as well. Nego- 
tiations are in progress for beginning the same tjTie of work in Rumania, Italy 
and perhaps other countries. 

It has been an advantage that this relief action has started from Denmark, 
because Denmark is a small country and permission for the work was perhaps 
more easil}' obtained than it might have been by the bigger nations. On the 
other hand, however, the resources of Denmark are limited, and it would there- 
fore be most desirable to obtain help from other countries, for instance from the 
U. S. A. 

It has been difiicult in Denmark to obtain all the equipment needed for the 
teams already working in the various countries of Europe, and we have been most 
grateful to receive some help from the American Red Cross. Our greatest prob- 
lem is to get such items as cars, instruments. X-ray equipment and paper. 

It is not sufficient to send equipment to the different countries without teach- 
ing their tuberculosis workers how to use it correctly. I learned this from my 
recent visit to Prague. There I saw 15 complete sets of quite modem .‘American 
apparatus for mass photofluorography, which had been sent to Czechoslovakia 
from the United States as a gift. Only one of these had been in use, and that 
for only a short time. The Czechs simply did not know how to use the apparatus 
or how it, should be applied in a practical way in the tuberculosis campaign. 
Tliis stresses the necessity for leadership and direct instruction. 

In m.any places equipment for the tuberculosis institutions is needed. It is 
pos.siblc to get the buildings for sanatoria, and perhaps the beds, but Ix^dding 
and other equipment cannot be obtained. Practically everjuvhcrc, there is a 
shortage of instruments for lrc.atment, such as pneumothorax needles and 
thoracoscopes. 
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For the National Tuberculosis Association in this country, there is a great 
work to be undertaken in assisting voluntai^'' agencies in Europe to get started. 
Send out some of j'our best men as obsen’'ers to see the situation in Europe to-day, 
and jmu will be convinced that help is needed. Your leadership will be in- 
valuable. 


CONCLUSIONS 

The tuberculosis situation in Europe to-day is serious, even very serious, but 
it is not hopeless! 

As mentioned several times, it is necessarj'' to bring outside help to many of 
the European countries. Tlic means of providing this help exist. The main 
thing is to organize the help in the right wa 5 '’, by starting a real international 
cooperative effort for the fight against tuberculosis. 

We used to say, “No home is safe from tuberculosis imtil ever 5 '' home is safe.” 
Modem transportation facilitates the spreading of disease from one country to 
another, and therefore no nation can completely eradicate tuberculosis until it 
is eradicated tliroughout the world By taking an active part in the international 
efforts to control the disease, we protect our omi home and country, /ted thus 
we will not only progress in the campaign against tuberculosis, but nail also con- 
tribute essentially to a better understanding among nations — an understanding 
badlj"- needed in the world to-day. 

CONCLtrsroNES 
Tuhercidosis cn Europa 

La situacidn tuberculosa en Europa hoy dia es grave, y podemos decir, hasta 
muy gi'ave, pero no deseperada! 

Como se ha dicho varias veces, es necesario llevar ajnzda de afuera a muchos 
paises de Europa. Ya existen los medios de facilitar esta ajnida. Lo principal 
es organizarla con acierto, iniciando una vei'dadera empresa cooperativa intema- 
cional para la lucha contra la tuberculosis. 

SoHamos decir: “No hay hogar a salvo de la tuberculosis hasta que todos los 
hogares est(5n salvos.” Los modemos medios de transporte facilitan la propa- 
gacidn de la enfermedad de un pais a otro, por lo cual ningiin pais puede erradicar 
completamente la tuberculosis sino despufe que est6 erradicada en todo el mundo. 
Participando activamente en los esfuerzos internacionales contra la dolencia, pro- 
tegemos nuestros propios hogares y paises. No s61o avanzaremos asi en la lucha 
antiberculosa sino que contribuiremos fundamentalmente a una comprensidn me- 
jor entre las naciones; comprensidn esta harto necesaria en el mundo hoy dia. 
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SOCIAL AND ECONOXaC PANORAMA 

To understand the tuberculosis problem in South America without an imder- 
standing of present-day socio-economic conditions and racial factors in the various 
countries is an impossibility. We, therefore, wish to commence bj’- sketching 
briefly the salient social, economic and geographical features of the Continent. 

Tlie twenty Latin-American Republics have a total population of 130,000,000 
inhabitants, spread over approximately 20 million square kilometers. Thus 
a population similar in number to that of the United States occupies two and 
a half times the latter’s territorjq suggesting a lower level of population density 
in South America than in the United States. However, due to the vast stretches 
of jungle, mountain, desert and other uninhabited land in South America, the 
population is not as thinly spread as these figures might seem to suggest. The 
low population densitj’’ is apparent rather than real; and it is necessar}' to use 
other and more accurate measmes of population concentration, such as the 
mmiber of persons per room or per bed, if we vdsh to obtain a true picture of 
population conditions as they concern tuberculosis and the possibility of spread 
of infection. No detailed statistics are available, but the few inquiries that 
have been made indicate that there is much more crowding, that is, many more 
people per room and per bed in South America than in the United States. If 
we add to this “crowding” of people together, the low standard of living of the 
majority of the people, it seems reasonable to conclude that South Americans 
are much more exposed to contagious air-bome diseases than North ikmericans. 

SayiS points out that in the last ten years the lughest mortality rates kno^\^l 
have been registered on the Pacific Coast of South iVmerica and that, although 
the demographic displacements that Irnve taken place here are not comparable 
with those of Europe during the second half of the 19th Centurj’, the tuberculi- 
zation waves have been produced by population shifts to the cities and, in 
general, by an intensification of industrial, agricultural and commercial activ- 
ities. 

A person crossing the United States from San Francisco to New York, bj* way 
of Chicago, would find that both the standard of living and the mixture of racc.s 
were fairly similar throughout all stages of his journey. In Latin America the 
same traveller would receive quite a diflerent impression. 

From the racial point of view, Latin America can be divided into three large 
geographical areas. The countries making up the tropical areas arc inhabited 
by Indians, Negroes and the descendants of Spaniards, all of whom have mixed, 

' Presented before a joint session of the Medical and Public Health Sections .at the 43rd 
annual meeting of the National Tuberculosis Association, S.an Francisco, Ciilifornia, June 
20, 19 17. 

* Profe.ssor of Phthisiblogy, Univcrsid.ad, dc Chile, and Chief of Tuberculosis Section, 
Hospital del Salvador, Santiago, Chile. f 
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but in varjung proportions. The subtropical zone is quite similar, except that 
the Negro element is much smaller. (At the time of the slave trade the Negro’s 
muscular strength was not held in great demand by the plantation owners of 
this region.) In the temperate and cold regions the Negro factor is completely 
absent from the racial mixture, lea%dng only the Spanish and Indian elements. 
Since, at the time of colonization, the Spanish women did not accompany the 
Conquistadores diie to the vast distances and the constant fighting, the men 
mixed freety with the Indians. The result is an Indian-Spanish mixture, that 
is rather homogenous. 

From the economic point of view, and again using the geographical groupings 
of tropical, subtropical and temperate, we find that the countries comprising the 
tropical group have one common characteristic : they are essentially one-industry 
countries, devoted either to agricultural or mineral production. Their cities, 
therefore, serve merely as centres where manufactured objects from abroad are 
exchanged for the agricultural and mineral products of the interior. They have 
no industries that can properly be called indigenous, and since “market places,” 
which is what they really are, do not call for large concentrated populations, 
the cities remain small and the great mass of the respective populations live 
scattered throughout the interior of the respective countries. 

The subtropical zone includes countries verj' similar to those of the tropical 
regions, in that they have one- or two-industrj'- economies. However, the raw 
materials are processed to some degree; there is a sort of semi-manufacture of 
products before exportation. And with the factories have come larger cities 
and a more clear-cut division between urban and rural populations. Wliat is 
even more important, is the fact that in this zone mban population is increasing 
markedly, while in the tropical zone there is little evidence of change. 

In the temperate zone, that is, in the extreme south of the Continent, indus- 
tries have grown up and agricultural crops are diversified. This, of course, 
has led to an active commercial interchange with other countries and the neces- 
sity for large cities of one or two million people. This temperate zone is much 
more comparable to the United States than either of the two regions mentioned 
before. 

Of course, the quality and types of housing and nutrition differ greatly from 
one zone to another. Unfortunately, no numerical index can be used to show 
this difference, since not only are feeding habits quite diverse but the purchasing 
value of the money in the various countries is quite unstable and differs widely 
from one place to another. We, therefore, prefer to use the study made by the 
Latin-American Worker’s Federation (Confederacidn de Obreros Latino-Ameri- 
canos) of the amount of meat and milk that a worker can obtain for an hour of 
labor. Not all countries are included, but the study gives examples that are 
quite typical of each zone. It also demonstrates, quite w’ell, the great differ- 
ence in the standard of living between one zone and another. (Table 1.) 

Accepting as an established fact, first that there are differences in racial sus- 
ceptibility to tuberculosis; second, that its course is influenced by the standard 
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of living; and third, that the probabilities of getting infected are conditioned by 
the population density, "we should still have to recognize the fact that these 
three factors have differing importance in the various zones and compensate 
for one another to a ceidain extent. 

In the tropical and subtropical zones the presence of two highl}’’ susceptible 
racial groups, the Negro and the Indian, and of a low standard of li\’ing, which 
results inevitably from the t3T3e of national economy discussed before, causes a 
condition highly favorable to a rapid spread of the disease. On the other hand, 
the fact that the majority of the people are engaged in agricultural or other 
rural activities, resulting in low population density, diminishes the possibiUties 
of contagion and gives tuberculosis a local character. That is, wlule in certain 
cities of tliis zone the level of infection is quite Ihgh, the probability of this level 

TABLE 1 


Purchasing value of one hour's wages for milk and meal in Latin-American 
countries, compared with the United States 


ZONE 

imX ZK LITEES 

IIEAT IK KCES. 

Tropical 

KnimHor 

1 

0.2 

'noli\na 

1 

0.2 

Subtropical 

Moxir.o 

2 

0.4 

rjnlnmhia 

3 

0.4 

Cuba 

2 

Temperate 

5 

1.5 


5 

2.0 

Chile 

2.5 

O.C 


10 

2.0 



becoming general is slight, considering the changes of the economy of the differ- 
ent zones. 

In the temperate and cold zones of the south, the Indian racial strain, strongly 
reinforced by European blood, is more resistant to tuberculosis and a higher 
standard of living prevails than in the other two zones. However, there are 
offsetting fe.aturcs. Although industrialization is backward as compared to 
the United States, it lias been taking place and cities have grown rapidly in 
recent yearn. Serious overcrowding has rcsultcrl, facilitating the contagions 
process of the disease. All the characteristics of a stage of maximum infection 
arc present. 

We think, therefore, that, while one p.art of Hatin-iVmerica is undergoing a 
phase of increasing infection, the other presents cndence of an already estab- 
lished maximum infection, with the exception of a few cities where there has 
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been a great deal of European immigration. In these latter, tuberculosis seems 
to be declining. 

The statistical data extant support tliis interpretation. Unfortunately, there 
are no central organizations which compile statistical data and we know that 
the information published by individual countries varies as to its rehability. 
The countries which are economically advanced issue information of good qual- 
ity. However, those wliich are more backward present only incomplete figures 
and even these are not alwa 3 ’’s reliable. 

TABLE 2 


The degree of industrialization and agricultural work according to tropical, subtropical and 
temperate zones in Latin-Amcrican countries, compared with the United States 


ZONE 

COUNTRY 

PER CENT 
AGRICULTURAL 
WORE 

PER CENT 
‘INDUSTRIAL 
WORK 

Tropical or one- 

Bolivia 

88.7 

1.1 

industry 

El Salvador 

73 

5.1 


Ecuador 

— 

— 


Honduras 

72.4 

7.7 


Haiti 

— 

— 


Rep. Dominicans 

84. 3 

6.2 


Paraguay 

— 

— 


Venezuela 1 

84.7 j 

5.6 

Subtropical or in- 

Brazil 


6.7 

termediate 

Colombia 


16.9 


Guatemala 

71.1 

12.5 


Me.xico 

70.0 

10.4 


Peru 

62.5 

17.2 

Temperate or in- 

Argentina 

42.4 

16 

dustrial 

Chile 

34.7 

19.6 

1 

1 

Uruguay 

45 

13.1 


United States 

IS 

28.9 


Data for three countries are not available and Panama is deliberately excluded because 
the Canal Zone creates conditions that are quite different from Latin-America in general. 


Subject to the above limitations, we have prepared a table shorving the per- 
centage of the population engaged in industrial and in agricultural work for 
most of the countries on the Continent. In table 2 we have classified the 
countries according to the three zones previously mentioned, pasnng little atten- 
tion to climatic factors, which for our purposes has little importance, but in- 
stead measuring each coimtry against the yardstick of whether or not it belongs 
to a zone in which the one-industry economy predominates. 

APPRAISAL OF TUBERCULOSIS IN SOUTH AMERICA 

With this brief summary of the socio-economic conditions of South America 
as a background, we vnsh now to present such data as are available about the 
status of tuberculosis in the various countries. 
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We cannot give general figures for tlie Continent as a 'whole, nor for every 
country, since reliable statistics are often missing. Such data as are available 
often refer only to small groups -withm a given countrj’- and relate to greatly 
varjdng periods of time. 

Therefore, in trying to comply -with the request of the National Tuberculosis 
Association to report on tuberculosis in South America and to do so with some- 
thing approximating standardized statistics, we sent a questionnaire to our 
colleagues in the various countries, asking them to report on the following topics 
for their respective nations: morbidity and mortality rates; incidence; results of 
mass suiweys; amount of BCG vaccination done and any results observed; dis- 
tribution of tuberculosis by age, sex, economic condition and location (urban 
or rural); and recent legislative measures concerned with tuberculosis, as well 
as other details. 

Information was received from Ai-gentina, Brazil, Paraguay, Venezuela, 
Ecuador, Uruguay and Peru. Information covering other countries was 
assembled in large part from the Proceedings of the Fifth Pan-American Congress 
on Tuberculosis, held in Buenos Aires in 1940, and from Dr. Luis Sayd’s book 
entitled Doctrina y Prddica dc la Profdaxis de la Tabercitlosis. Man5’- other 
sources were consulted and much valuable aid was given bj* Professor Halil 
Vaccarezza of Buenos Aires, Professor Boettner of Asuncidn, Drs. Armando 
Sarno and Fernando Gomez of Montex-ideo, Dr. Isaac Pardo of Venezuela, Dr. 
Jorge Higgins of Guayaquil, Dr. Klinge of Peru, Dr. Reginaldo Fernandez of 
Brazil and Drs. Benjamin Viel and Herman Romero of the School of Public 
Health in Chile. We would like, at this point, to express our sincere apprecia- 
tion to all these men. Without their help, this work would have been impossible. 

Let us see what partial data of recent date we have been able to collect: 

Argentina: The countrj' is 3,G50 kilometers in length and 1,700 kilometers 
in width. Its surface area covers approximately 2,987,655 square kilometers. 
The population in the 1937 census was 13,320,641. 

National data on morbidity and mortality for the last ten years are not avail- 
able. However, on the basis of such scattered local reports as have been pub- 
lished, we calculate that the general mortality rate for the countrj' is 111.7 per 
10,000 and the death rate for tuberculosis 10.13 for 10,000. 

There were 148,841 deaths registered in Buenos Aires for the year of 1941. 
Of this number, 133,040 were certifieil by a physician and, of these latter, 13,507, 
or 9 per cent, were due to tuberculosis. 

It is interesting to note in Avhat relation tuberculosis stands to other causes 
of death. In the same year of 1941, first place was occupied by cardiac c.ases, 
10.60 per cent; the second by cancer, 10.06 per cent; and tuberculosis was third, 
with 9 per cent of all deaths. The remaining causes of death varied between 
6.61 and 2.90 per cent. 

.Also in 1941, the Argentinian Tuberculosis League X-rayed 160,000 apparently 
healthy persons, most of them industrial workers, and found 3 to 3.5 per cent 
with apparently active lesions. Examinations carried on among university 
students by Professor Vaccarezza gave the following figures for apparent active 
tubcrculasis: men, 0.84 per cent; women, 0.74 per cent. 
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In general, in the country as a whole, Professor Vaccarezza says that he has 
not found any significant difference in mortality curves by age between the two 
sexes. For both he finds that the peak mortahty is reached around 30 years of 
age. In Buenos Aires there is a shght difference. Men have a higher mortality 
than women and the peak is reached around 40 years of age. 

Regarding BCG vaccination, the following information is available: by 1945, 
Raimondi and Urquijo had vaccinated 120,000 new-born children and 2,150 in 
the preschool age group. In addition, the Argentinian Tuberculosis League 
had vaccinated over 20,000 persons, mostly new-born infants. No complete 
study of the results of the vaccinations has been published, but we have some 
partial reports which indicate that greater resistance is evidenced by those who 
have received the vaccine than by those who have not. 

In the legislative field, we cannot report that any important steps have been 
taken in regard to tuberculosis. In general, tuberculous patients receive the 
same social security benefits that other groups of sick people in the population 
receive. Better provided for are certain groups of public and private empIo 3 '^ees 
who belong to mutual organizations. Some private organizations have 
developed interesting plans in several cities and have obtained official backing. 

In evaluating statistics we must not forget that in the population of Buenos 
Aires there is a high concentration of European elements or of descendants of 
Europeans, and that consequently the figures for this city differ widely from 
those for the rest of the coimtry. We quote from Professor Sayago of Cdrdoba 
who says: 

“It is easy to verify that the curve of tuberculosis mortality in the Argentine 
Republic is quite dissimilar in different provinces and cities. While in some, 
tuberculosis is declining, in others it maintains a high level and, finally, in still 
others the mortality is increasing. Among army privates tested with tuberculin 
there are 57.1 per cent with positive reactions among those who come from mral 
areas, as against 80.3 per cent among those who come from the capital city.” 

Sayago also reports that there are great differences between different provinces, 
for example, in the provinces of San Luis and Santiago del Estero there are 49 
deaths per 100,000 inhabitants, while in Jujuy and Salta there are 328 deaths 
per 100,000. Such tremendous differences can be explained b 3 ’’ the fact that 
the population density in Argentina is very low (4.4 inhabitants per square 
kilometer) and the majority of the population is engaged in agricultural pur- 
suits in these low density zones where spread of infection is limited. IMien 
these same people, wth their Indian racial backgiwnd, group together in the 
large, cities, as the 3 ’' have been doing recentty, the mortality figures shoot up 
since they have little or no resistance. 

Paraguay: The countr 3 ’- has an area of 452,872 square kilometers, and, though 
there has not been a census for quite some time, the population can be estimated 
at a million and a half people, of wluch 126,915 live in Asuncidn. 

Professor Boettner has given us epidemiological data covering some 60 per 
cent of the population, or about 780,000 people. He has warned us that all 
data concerning Paragua 3 ', with the exception of Asuncidn are quite unreliable, 
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not only because of the deficiency of dependable statistical analysis and collec- 
tioh, but also because there is a lack of medical diagnosis in ascertaining causes 
of deaths. 

With this in mind, we present, in table 3, figures on tuberculosis mortality 
per 100,000 people for the years 1940 to 1945. 

In 1945 to 1946, 37,749 people were tuberculin-tested in Asxmcidn. The 
Mantoux method was used and 95.61 per cent reactors were found. In rural 
areas, Doctor Buzarquis tested 1,570 persons, using only one injection of 0.1 
mg. OT. He found 15.15 per cent reactors. This considerable difference in 
the percentage of reactors between the capital city and rural areas leads to some 
interesting observations on the state of tuberculosis in South America as a whole. 
It points to the existence of an ascending infection level that reaches massive 
proportions when people leave rural zones of low population density and con- 
gregate in urban centres. Since Argentina and Paraguay have a common 

TABLE 3 


Annual tuberculosis mortality rate in Paraguay, and separately 
in Asuncidn, per 100,000 from 1940 to 194B 


YtA^ 

asdnci6k 

XXST or THE COUNTSV 

1940 

143 

28 

1941 

184 

30 

1942 

144 

31 

1943 

152 

45 

1944 

162 

47 

1945 

145 

40' 


frontier, but quite different socio-economic conditions, we thought it interest- 
ing to consider the one immediately after the other and deliberately put tliem 
in this order. 

Also, in connection nilh mass sun'eys, in a study of supposedly healthy seg- 
ments of the population and of kno\vn contacts to open c-oses made m Asuncion 
in 1946, 1.32 per cent of active tuberculosis was found. This percentage was, 
in turn, broken down as follows: 


Primary infection 0.44 per cent 

Minimal reinfection lesions 0.22 per cent 

Advanced reinfection lesions 0.6G per cent 


Among causes of death in Asuncidn in 1940 to 1911, tuberculosis ranked finst 
and was followed by bronchopneumonia or pneumonia, and then by gastro- 
intestinal diseases, especially diarrhea in children under 2 years of age. 

The peak mortality for tuberculosis occurs between the ages of 20 and 40 
and is higher in women than in men. 

BCG vaccination is practiced only in i\sunci(5n, where (he multipuncture 
method of Rascnthal is used. To date, 5,000 persons luavc been vaccinated by 
this mclhotl, but results c.annot yet be judged. 
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Regarding legislative measures, the state offers some protection to workers 
who contract tuberculosis through its compulsory Ley de Prcvisidn Social. By 
its provisions, a person with confirmed tuberculosis receives his regular salaiy 
for a six-month period, which time may be extended to a year and a half if it 
can be demostrated that there is a chance for a cure. If, after the six-month 
period, the case is believed incurable, the patient is entitled to apply for a life- 
time disability pension. 

Government employees who contract tuberculosis or leprosy do not come 
under this act. There is a special law giving them compensation, which may 
not be less than 50 per cent of their regular salary, for at least two years. If a 
cure has not been effected by this time, they are entitled to retire on the same 
basis as a person who has served out his full term of years in the Government 
Sendee. 

To receive benefits imder either of the above laws, a person must have taken 
a medical examination which includes a tuberculin test and an X-ray film. 

It should be pointed out that private organizations in Paraguay are also doing 
very valuable work. However, there is a grave deficiency in the number of beds 
available for tuberculosis. 

Uruguay: With its 186,926 square kilometers it had, according to the official 
census of 1937, 2,093,333 inhabitants and a density of 11.20 persons per square 
kilometer, which is the highest in Latin-America. There is a strong current 
of European immigration. Uruguay is probably the only South American nation 
in which tuberculosis is positivelj’’ decreasing throughout the country as a whole. 

The average mortalitj’’ rates for tuberculosis for the entire country are as 
follows: 


1930 to 1934, per 100,000 inhabitants, 134.2 
1935 to 1939, per 100,000 inhabitants, 112.6 
1940 to 1943, per 100,000 inhabitants, 109.3 

The peak mortality is reached between 15 and 30 j^ears of age. 

A survey made of Icnomi contacts to open cases of tuberculosis revealed 12.35 
per cent of active cases. In the population at large, a similar sun’^ey revealed 
the following information: 

Industrial workers 3.2 per cent active tuberculosis 

Army privates 2.1 per cent active tuberculosis 

Bank employees 3.3 per cent active tuberculosis 

Grammar school children 1.7 per cent active tuberculosis 

As we have seen in other countries, the morbidity varies according to zone, 
whether urban or rural. The same holds true even in Uruguay, where the high- 
est population density in South America is found. The infection levels in 
Uruguay, as measured by tuberculin-testing surveys, are as follows: 

Norlhcm zone: Living conditions are substandard, there is undernourishment and 


overcrowding. 

Tuberculin reactors — adults 62. 2 per cent 

Tuberculin reactors — children 25.2 per cent 
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South-western zone: Living conditions are normal, nutrition good and there are no 


large urban centres close by. 

Tuberculin reactors — adults 45 per cent 

Tuberculin reactors — children 26 per cent 

South-eastern zone; Living conditions mediocre, nutrition deficient, and constant 
movement between this zone and large urban centres. 

Tuberculin reactors — adults 60 per cent 

Tuberculin reactors — children 37.1 per cept 

Central zone: Living conditions mediocre, nutrition deficient, completely rural. 

Tuberculin reactors — adults 78 per cent 

Tuberculin reactors — children 67 per cent 

City of Montevideo; 

Tuberculin reactors— adults 81 per cent 

Tuberculin reactors — children 63 per cent 

Tuberculin reactors— infants 9.7 percent 


BCG vaccination has been actively carried on, and in 1945 there were 125,739 
persons vaccinated, of which, 15,700 were under adequate control. According 
to Professor Fernando Gomez, it can be said that among the vaccinated the 
morbidity and mortaUty is one-fourth of that found in the control group. 

The control program in Uiiiguay has been developed verj' satisfactoril}' 
through the following organizations: the Anti-Tuberculosis Prevention and 
Aid Servdee of the Department of Public Health; the Department of Public 
Education, which maintains a Tuberculosis Institute, complete with dispensary, 
lying-in hospital for tuberculous women and a vaccination centre — all in the 
medical school; the War Department, which maintains centres where epidemio- 
logical studies arc made and which provides a certain number of beds; 
the Municipality of Montevideo, w'hich provides health examinations and X-ray 
examinations for domestic servants, food handlers and people who work in the 
transportation industry’-; and, finally, the Institute of Inter-American .tHTairs, 
which has aided the Department of Public Health in building and equipping 
three health centres in the most important cities of the countrj*. 

All in all, with its 1943 tuberculosis mortaUty of 2,G31 and its 2,600 beds, 
Uruguay has its tuberculosis problem under control to a degree not equalled 
anj-wherc else in South America, hloreover, at the present time there arc 1,900 
more beds under constniction, which will bring the total number to 4,500. 

As regards financial aid for tuberculous patients, in 1934 a law was passed 
granting three years of rest with full salarj* to any Govcniment employee who 
contracted tuberculosis. In 1915 a National Permanent Fund for the Fight, 
against Tuberculosis was created, u-ith contributions coming both from the 
state and from private sources. The Fund is to be lu^cd exclusively for needy 
families of tuberculous p.aticnts, cither hospitalized or confined to Ix^d in their 
omi homes. 

There arc many other activntics that we have not mentioned which arc carried 
on by the Anti-Tuberculosis Prevention and Md Service of the Department of 
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Public Health, such as child preventoria, rehabilitation centres, etc. All in 
all, Uruguay has one of the most complete and interesting tuberculosis programs 
in South America. 

We unsh to thank Professor Fernando Gomez who has the Chair of Tubercu- 
losis in Montevideo and Dr. Armando Sarno, Director del Servicio de Asislencia. 
y Preservacion Anii-Tuberculosay for the great aid they have given us in sending 
us veiy complete data for their country. 

Ecuador: With an area of 816,414 square kilometers, the country has approx- 
imately three million inhabitants. According to Dr. Jorge Higgins, who has 
given us the information for this section, national statistics are incomplete and 
defective. Only since 1942, he says, have any reliable demographic studies 
been made. For this reason. Doctor Higgins has limited his information almost 
exclusively to Guayaquil, where he lives and does excellent work. 

In 1946, Guayaquil had 216,615 inhabitants and in 1945 its tuberculosis mor- 
tality was 416.5 per 100,000. 

The antituberculosis dispensary in Guayaquil has tuberculin-tested about 

10.000 people and found 84.3 per cent reactors. 

In the last two years, considerable work has been done with BCG vaccination 
in Guayaquil. Higgins has become so enthusiastic about the tentative results 
of the program that to-day he is vaccinating all babies bom in the maternity 
hospitals and all nonreactors that come to the Mother and Child Centres. 

In Quito vaccinations were begun in 1940, and by 1946, 4,000 children had 
been vaccinated. At first oral and subcutaneous routes were tried but at present 
the Rosenthal technique is used. Some reports on the results in Quito have 
been published by Dr. Luis Andrade, which we feel are of interest in spite of the 
fact that they are not complete and give figures on general infant mortality 
rather than on specific tuberculosis mortality. The percentages refer to the one 
to 3 year age group. The total mortality was 9 per cent in vaccinated and 32 
per cent in nonvaccinated. 

At the present time, two big centres of epidemiological research, one in Quito 
and the other in Guayaquil, are being completed. Beds are being provided in 
both cities and the Public Health Department is putting into effect a compre- 
hensive five-year plan that should give impetus to the tuberculosis campaign 
in Ecuador. 

Peru: The population of the coimtry is 6,500,000 and it has an area of 

1.358.000 square kilometers. 

According to the information which Dr. Leonidas Klinge obtained for us 
from the Tuberculosis Department of the Public Health Service, the country 
is going through a period of massive infection, characterized by a high tubercu- 
losis mortality. There are large numbers of reactors at all ages, rvith an espe- 
cially high percentage in the first two years of life, and a large number of cases 
both clinical and nonclinical, active and progressive. (Table 4.) 

Tuberculin-testing in Lima dispensaries revealed 30 per cent reactors in the 
age gi'oup from birth to 2, 50 per cent in the age group 2 to 16 and 85 per cent, 
at ages 16 to 60. 
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Mass surveys of supposedly healthy segments of the population have given 
results of more than 3 per cent active nonclinical tuberculosis. 

As to extent, 30 per cent were minimal, 40 per cent moderately' advanced 
and 30 per cent far advanced. 

In the same sun'ey a study vas made of housing conditions, salaries and nutri- 
tion of the tuberculous patients fotmd. Housing conditions vrere good in 10 
per cent, fair in 50 per cent and bad in 32 per cent. In terms of real wages, 25 
per cent had a sufficient income, while 75 per cent had an insufficient income. 
Only 20 per cent had good nutrition, 50 per cent fair nutrition and 30 per cent 
were classified as having bad nutrition. 

In 1941, the National Anti-Tuberculosis Ser\'ice was created. Its stated 
purposes were to do preventive work and also to provide medical care for 
patients. The Service directs and coordinates all activities in the tuberculosis 
program. It has also begun to collect and centralize tuberculosis statistics. 
Moreover, the Service is working indirectly towards tuberculosis control by 

TABLE 4 


Tuberculosis morialiUj per 100,000 in various Peruvian cities in 104S 


cmEs 

TUBERCULOSIS 
MORTALITY RATES 

CITIES 

TDDEECUIOSIS 
MORTALITY RATES 

Tacna 

625 

Chiclayo 

269 

Callao 

483 

Arequipa 

418 

Mollendo 

449 

Cuzco 

264 

Pisco 

348 

Puno 

244 

Lima 

357 




attempting to improve housing, diets and wages. It also brings health and 
sanitary education to the people. 

At present the means with which the Serricc has to work are limited, espe- 
cially as regards the treatment phase of their program. However, there is a 
plan imder way which vdll provide for 6,470 beds to be distributed in general 
hospitals, regional sanatoria and prevent oria for children, scattered throughout 
the country'. In addition to thi.s, 28 dispensaries will be constnicted in various 
parts of the nation. 

BCG vaccination has been carried on since 1933 by' the Tuberculosis Depart- 
ment of the Public Health Ser\-ice, but wc have been unable to secure any data 
concerning the results of the program. 

Mariw: In spite of the fact that tliis study was to be limited to South America, 
we wish to take advantage of our contacts with Dr. Ismael Cosio Villegas, Pro- 
fessor of 'l^lberculasis in Me.\ico, to include some valuable information on tuber- 
culosis in his country'. Wc feel that this information will help to round out the 
report,. 

Mexico'.'? 1930 census reported that the popul.ation was l<),o52,722. Accord- 
ing to official estimates, by 1939 the number had risen to 19,478,791. Of this 
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latter number it is estimated that one-tWrd lives in urban areas and the rest 
in rural areas. 

It is interesting to note that, in the general budget of $445,265,943.78 for 1939, 
$16,500,000 were allotted for Pubhc Health work. 

Regarding morbidity and mortahty, Doctor Cosio Villegas estimates that in 
1939 there were some 300,000 cases of tuberculosis and some 30,000 deaths caused 
by tuberculosis in the country. 

A tuberculin-testing program carried out among school children in Mexico 
City revealed 49 per cent reactors. The majority of the children were around 
12 years of age. 

A mass sur^^^ey, using photofluorogi-aphy, carried out among policemen, 
workers appl 3 ang for health certificates and imiversity students, resulted in the 
finding of 1.39 per cent of active cases. All in all, the sur\’’ey covered 250,000 
people. 

The main work of the control program is carried on by a Department of the 
Ministry’' of Public Health and Medical Assistance, which has its own funds and 
which carries on direct programs of treatment and also does indirect control 
work tlirough such organizations as the School of Public Health, Nutrition and 
Hj''giene and Sanitary Engineering. The Department runs seven tuberculosis 
dispensaries in Mexico City and thirty more in other parts of the countrj\ It 
has at its disposal about 1,350 beds, the majority of which are in the Federal 
Capital and the rest in other principal cities. At present three more 300-bed 
sanatoria are being constructed. 

There are several preventoria for children and a system of foster-homes for 
children is also used as a protective measure. 

BCG vaccination is being carried on with some intensity but no results are 
available. 

It is interesting to note that in a five-j'ear period the sale of antituberculosis 
stamps has produced $6,500,000. 

Mass surveys are being constantly carried on for the purpose of making 
epidemiological studies in two permanent centres where 4x5" film is used and 
in two mobile units where the 35 mm, method is practiced. 

Up-to-date data for the remaining South American countries are not avail- 
able, in spite of the fact that we solicited information immediately upon receiv- 
ing the invitation to make this study. To use the material published in the 
various medical journals and especially that given in the Proceedings of the 
last Pan-American Congresses of Tuberculosis would lengthen this study enor- 
mously, vdthout particularly changing the total picture for Latin-America that 
we have tried to give. These are our reasons for omitting many countries of 
general importance. However, before presenting our conclusions we want to 
speak briefl 3 ’^ about Brazil and Venezuela and then consider in somewhat detailed 
form the situation in our own coimtiy, Chile. 

Brazil: Brazil occupies almost half of the South American Continent. It 
covers 8,611,857 square kilometers and has 45,000,000 inhabitants. 
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In spite of tte fact that tuberculosis mortality is very different in different 
regions of the country — ^there are agricultural regions of low density, areas which 
have recently been industrialized and urban areas of long standing — an average 
death rate of 250 per 100,000 inhabitants for the country as a whole can be 
postulated. This figure also takes into account the differences in racial groups 
in Brazil: Negro, Mulatto and white. 

In their interesting book Roenigcnfotografia, Manoel de Abreu and Aloj’sio 
de Paula present certain information wliich we wish to quote. 

In 1940 the Thoracic Centres of Rio de Janeiro X-rayed 12,000 Municipal 
employees, candidates for jobs and patients in the hospitals and hlunicipal 
Clinics who came from diverse social groups. They found 2.5 per cent active 
cases. On this basis, Abreu and de Paula estimate that there are about 50,000 
people vith active tuberculosis in Rio de Janeiro. 

In the cases making up the 2.5 per cent in the sur%’^ey, 1.60 per cent were mod- 
erate or far advanced mth ca'V’ities. An additional 5 per cent in the sur\'ey 
had apparently inactive reinfection tj^ic tuberculosis. 

As regards the presence of clinical S 3 Tnptoms in the cases uncovered b 3 ’’ the 
suivey, there was a proportion of one person with S3Tnptoms for ever3' 10 wth- 
out. Among the patients vath cavities, for every 4 who were cognizant of their 
s 3 Tnptoms there were 31 who had no idea that they were ill. 

The t 3 'pe of lesion seen was usual^’- exudative, especially in the 20 to 30-year 
age gi'oup. 

In the Brazilian contribution to the Fifth Pau-j'bnerican Congress on Tuber- 
culosis, held in 1940, Abreu and de Paula point out that figures on tuberculin- 
testing are ver 3 ' incomplete from a national point of \new. However, such results 
as are available indicate a very high percentage of reactors — over 90 per cent 
among adults in large cities. As contrasted to this, they refer to a rural town, 
Jacana in the pro^^nco of Sao Paulo, where reactors onl 3 ' reached 53.1 per cent 
and the distribution b 3 '^ ages was as follows: 


Up to 3 j'cars 11.1 per cent 

Preschool children 21 per cent 

School children SO per cent 

Young adults CO. 4 per cent 

Adults between 20 and 05 EO.l per cent 


iVftcr this p.apcr was alrcad 3 ' written, we received some interesting information 
about the tubcrculo.sis situation in Brazil from Dr. Rcginaldo remandez, Presi- 
dent of the Tuberculosis Socict 3 ' of Rio de Janeiro. Tlic information he presents 
on BCG vaccination and the Brazili.an /Vnti-Tuberculosis Organization is as 
follows: BCG vaccination was begun in 1927 by the Brazilian .(\nti-Tuhcrculo.ris 
League. By 1944 the 3 ' had v.accinatcd in Rio de Janeiro 1G1,CG3 new-born 
infants, of whom 25.57 per cent were followcd-up. Vaccin.ations done in other 
parts of Brazil raised the total number of vaccinated to approximately 3,50,000. 

Tuberculosis control activities arc centered about the National Tul«rculo?is 
Service whose main ofiices are in Rio de Janeiro and which lias brandies in all 
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principal states of the countrj'. It deals with prevention of the disease, and 
mtli the orientation, coordination and financing of public and private tuberculo- 
sis institutions. To date the service has built 21 liospital-sanatoria, one for each 
state, 55 dispensaries and 13 tuberculosis centres where tuberculin-testing is 
done. At present the service is constructing special tuberculosis pavilions in 
the general hospitals of the countrj'. 

Venezuela: The country’s area measures 912,050 square kilometers. The 
present population is estimated at a little over four million. According to a 
sur^’^ey made in 1937, the racial composition of the country was as follows: 


Indian-Ncgro-white mixture 85 per cent 

Indian 10 per cent 

White 5 per cent 


As in the case of Doctor Fernandez, the information on Venezuela sent us by 
Dr. Isaac Pardo of Caracas arrived too late to be included in this report. We, 
therefore, are using the statistics which Doctor Pardo presented to the Fifth 
Pan-American Congi-ess on Tuberculosis in 1940. 

In urban centres the average tuberculosis mortality is 321 per 100,000 inhabi- 
tants. Throughout the country as a whole, and depending upon the locality, 
mortality rates vary between 210 and 470 per 100,000. In localities where the 
incidence is lugh, tuberculosis accounts for as much as 23.16 per cent of the total 
mortality. • 

Epidemiological surveys made in Caracas and in rural areas among supposedly 
healthy population elements gave the following percentages of active cases; 


Urban population 2.43 

Semirural population 1.52 

Kural population 1.02 to 2.2 

Indian population 0.98 

Population in petroleum areas ' 1.51 


According to age, the number of active cases is high in infants. It diminishes 
in the 10 to 19-year-old group and goes up again from this point to reach a peak 
at 30 years of age. 

In tuberculin-testing surveys made in urban areas, over 20 per cent of new- 
born infants were reactors. By 14 years of age, the percentage went up to 51 
and in persons over 14, it reached 83.2 per cent. In rural areas, infection is 
much lower and may be broken down as follows: 


Rural population 27.3 per cent 

Indian population 25.9 per cent 

Petroleum industrial area up to 14 years 40.6 per cent 

after 14 years 75.1 per cent 


We may deduce from these figures that, as in the rest of South America, tuber- 
culosis has two fimdamental aspects. In rural or semirural areas of slight popu- 
lation density, where the inhabitants come into contact with urban centres, it 
is in an ascending phase; in the urban centres themselves and in industrial areas 
it is epidemic and of massive proportions. 
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As Doctor Pardo pointed out, one of the important features responsible for 
the spreading of infection, which is often overlooked, is the frequency with 
which bovine tuberculosis is found in animals stabled either within or close to 
urban centres. He says that it is especially prevalent in imported herds. 

Chile: Cliile is a long strip of land, Ijnng between the Cordillera of the Andes 
and the Pacific Ocean. Its wdth varies from 170 to 300 kilometers and its 
length is 4,222 kilometers. In area it covers 741,767 square kilometers and its 
population is 5,400,000. Almost one-fifth of this entire population lives in the 
province of Santiago and the capital city itself has around 1,000,000 inhabitants, 
excluding surrounding towns. 



GnAPH 1. Tuberculosis mortality rate per 100,000 in Chile and in the U. 8. A. from 
1903 to 1941. 

Between 1903 and 1946 the tuberculosis death rate of 260 per 100,000 has 
remained fairly constant, as shown in graph 1. The rates according to age 
groups are presented in graph 2. Deaths from tuberculosis account for 11.9 
per cent of the total mortality. The actual figure is 15,000 annu.al tuberculosis 
dc.aths. In the age group of 15 to 50, the most productive years for the individ- 
ual, tuberculosis accounts for 32.4 per cent of all doath.s. These figures are 
national averages and varj’ considerably from zone to zone. In agricultural 
areas of low population density, the mortality is as low as 100 per 100,0^00 in- 
Imbilants; in a few exceptional urban centres it goes as high as 400 per 100,000 
inhabitants. 

Morbidity rates for Chile can be determined with a good deal of exactitude. 
This is due to the fact that general statistics are quite reliable in this country 



14A 


H£cTon onnEGO puelju 


and also because, since 1937, the preventive medicine law, which calls for obliga- 
tory health examinations of all workers for the purpose of discovering cases of 
tuberculosis, syphillis or cardiovascular diseases, has been in force. 

Between 1938 and 1943, 600,000 workers of both sexes and 83,000 domestic 
workers were examined. The results are very useful in establishing morbidity 
rates in Chile. 

In a gi’oup of 25,566 employees who were examined, we found active tuber- 
culosis in 3.32 per cent of men and 3.81 per cent of women. In a group of 19,197 
workers in the cit5’- of Santiago who were taldug their regular health examination, 
we found 3.6 per cent of active tuberculosis (see table 5). 

One of the most favorable results of the obligatory health examinations has 


HOIfULIDAD POS raoEflCUlOSIS Y £DAD £N CHILE 
TA3AS POD too 000 HABITANT 
pcptcoas i9ts-i:n.te!s-wt r liti-mt 



Graph 2. Average annual tuberculosis mortality rates per 100,000 in Chile for three 
periods: 1919 to 1921, 1929 to 1931 and 1939 to 1941. 

been the complete modification of the tj’pe of tuberculosis we see and treat now- 
adays. While in the out-patient departments of our hospitals we encounter 
over 50 per cent of the cases in an advanced state of the disease, among the 
people who come spontaneously or who are screened in the regular health ex- 
aminations, 38.6 per cent of the cases are minimal and 42.5 per cent are moder- 
ately advanced. The remaining percentage is composed of inactive reinfection 
type cases and of advanced cases. 

Investigations made among 3,420 students in the 8 to 15-year-old group, all 
of them residents of a poor neighborhood in Santiago, 70, or 2 per cent, had active 
tuberculosis (table 5). Of the 70 cases, 69 per cent had only primary lesions. 

According to figures prepared bj"- Doctor Viel in which he used the usual 
statistical basis, we can estimate that there are 7.4 active cases of tuberculosis 
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for each annual tuberculosis death, wliich brings the total number of active 
cases of tuberculosis in Santiago to 26,665. 

As regards morbidity in urban areas, tuberculin-testing reveals almost 100 
per cent reactors in the adult population. In school children where investi- 
gations are made quite frequently throughout the countri-- and with more or less 

TABLE 5 


Tuberculosis morbidity in Santiago, Chile 
Survey of 1942 (rate by hundred) 


ACE IN YEASS 

STUDENTS, CRAiOlAH 

AND men SCHOOL 

EMPLOYEES 

PTOECESS 

- 8 

2.3 

— 



9-10 

1.8 

— 

— 

11-12 

1.5 

— 

— 

13-14 

2.5 

— 

— 

15-19 

3.9 

4.1 

3.7 

20-29 

— 

4.8 

4.1 

30-39 

— 

2.9 

3.1 

40-49 

— 

2.2 

2.7 

50-t- 

— 

0.8 

2.3 

Total 

2.0 

3.5 

3.6 

Number examined 

3,420 

25,5CG 

19,197 


TABLE 6 

Number and percentage of tuberculin reactors among 
children of poor families in Santiago, by ages 


ACE IK YEAES 

NUMDEX EXAMINED 

TUTEICCLU 

Number 

f EEACTOKS 

Per cent 

7 to 8 

752 

450 

59.8 

9 to 10 

1,0G5 

749 

70.3 

11 to 12 

1,017 

75G 

74.3 

13 to 14 

510 

394 

77.2 

15 to IG 

7G 

57 

75.0 

Total 

3,420 

2,40C 

70.3 


the same results, we find the figures presented in table 6; thej* spccificalh' relate 
to children of poor families from Santiago. 

Under our direction, Dr. Alfredo L. Bravo sur\‘cyed a small group of country- 
people quite isolated from \irban centres and found only 30.2 per cent reactors, 
which seems to indicate that there are rural zones in Cliile relatively free from 
tuberculosis, .n.s contnistcd to highly infected urban arc.as. 

As regards survej’s made of contacts to open c.ascs, we have the studies made 
by Doctors Radd.atr. and Fernandez who also workc<l under our direction in the 
Hospital del Salvador. ;Vmong families of tuberculous patients in the hospit,al 
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of all ages, they found 17.1 per cent of active cases. Most of the group examined 
belong to an economicall}’’ modest or poor social group. Of those under 15 years 
of age, the percentage of active cases rose to 21.9 per cent. 

Viel made a similar sur\my of contacts to tuberculous patients who belong to a 
higher social and economic class, namel}’^, civil ser\muts and private emploj'ees. 
In this group, he found 11.1 per cent of active tuberculosis. 

We are short of beds in Chile. With an annual mortalit}’ of at least 15,000, 
we have only 3,000 beds distributed among general hospitals, special hospitals 
and sanatoria. These are scattered throughout the county. 

The tuberculosis control program is directed by the Workmen’s Insurance 
Fund (Caja 6 Insiitido dc Prevision) and by the Free Social Assistance Bureau 
{Beneficcncia y Asistcncia Social). Both of these organizations maintain clinics 
in all important cities of the country. 

As we mentioned before, since 1937 there has been in effect the preventive 
medicine law, written by the then Minister of Health, Dr. Eduardo Cruz Coke, 
which made health e.xaminations obligatorj’^ for all applicants for work and 
which further provided for an annual examination of workers. The -law also 
deals with compensation and pro\'ides that tuberculous patients who are con- 
sidered curable are to be given a bed or ambulatorj’' treatment by the insurance 
organization to w-hich they belong and that during the time of cure they are to 
receive their full salaries. 

Before 1937 the Worlcmen’s Obligatorj' Insurance Corporation {Caja dc 
Segiiro Ohligatorio) which w^as financed chieflj’- by employers, then by the Avorker 
and finally by the State, could not handle the tuberculosis problem in a satis- 
factory way, due to the multiplicity of obligations which this Corporation had, 
such as general medical care and disability and old age pension. The new' law 
provides for a contribution on the part of the employer of 1 per cent of the 
monthly salary of each emploj'ee, plus 2.5 per cent of the gross income receiA'-ed 
by the various Government Insurance Institutions, to finance the tuberculosis 
control program. 

The results of the new law have quickly become eAudent. The opportunity 
for prompt diagnosis and treatment has permitted us to obtain cures betw'een 
68 to 72 per cent using the usual therapeutic methods, as against the 30 to 40 
per cent that previously obtained with cases that came looking spontaneously for 
treatment. 

Natmally, the new law has not solved the tuberculosis problem in Chile. 
Moreover, it has its disadvantages. It has created a new' and priAoIeged class 
of curable patients whose economic and therapeutic problems are soh'ed for 
them. HoweA'er, the benefits of the law' are not aA'ailable to advanced cases 
which continue disseminating the disease day after day. These advanced cases 
cannot even find a bed since a liigh proportion is occupied by the minimal and 
moderately advanced clients of the various insurance funds. Also, destitute 
people are absolutely outside of the preventive medicine law*, since only w'orkers 
come imder its protection. 

Since 1930, there has been a special Chair of Tuberculosis in the Medical 



TUBERCULOSIS IN SOUTH AMERICA. 


147 


School. In that same year the Chilean Tuberculosis Society was created. 
Through its initiative the official classification of the National Tuberculosis 
Association was adopted in Chile three years ago. 

At the present time among Public Health Authorities there is a tendency to 
unify and centraUze all activities in the tuberculosis control program and to 
devote large sums of money to increase the number of beds now available. In 
this connection, we wish to point to the valuable aid of the Department of Inter- 
American Affairs which has just given the Social Assistance Bureau a new and 
completely equipped 500-bed hospital. It has aptly been named Trudeau in 
homage to the great American visionary who introduced the sanatorium treat- 
ment in tliis Continent. 


CONCLUSIONS 

1. South America is undergoing an epidemic stage of tuberculosis. In sparsely 
populated areas the infection level is rising, while in the few crowded urban 
areas, where there are large groups of Europeans or their descendants, it lias 
begun to decline and an endemic phase has begun. 

2. By and large, national statistics are lacking for South America and the 
data that are available refer only to small areas or groups. There is also a lack 
of standard statistical methods, preventing the compiling of reliable conclusions. 

3. There is a lack of means and resources absolutely necessarj' for the success- 
ful prosecution of the fight against tuberculosis in South America. 

4. Social and economic protection is insufficient. 

5. It would be desirable and of great aid if a Pan-American Conference on 
Tuberculosis were held to prepare a uniform S5'stem of collecting and classify- 
ing statistical information. This would allow us to speak in a common language 
and to understand one another better. 

CONCLUSIONS 
Tuberculosis cn Sud-Amdrica 

1. La Amdrica del Sur se encuentra cn el periodo cpiddmico do la tuberculosis. 
En las zonas poco pobladas el coeficiento de infeccidn va cn aumento, en tanto quo 
cn las pocas zonas urbanas hacinadas dondc hay numerosos grupos de personas 
do natalidad o de ascendcncia europeas, ha comenzado a bajar y se ha iniciado la 
fase cnddmica. 

2. En conjunto, no hay cstadlsticas nacionales para Sud-Amdrica, y las 
disponiblcs s61o comprenden pequcfias zonas o grupos. Tambidn faltan tdcnicas 
cstadfsticas depumdas, lo cual impidc la compilacidn de conclusioncs fidedignas. 

3. Para la lucha con d.\ito contra la tuberculosis cn Sud-Amdrica hneen falta 
los medios y recursos absolutamentc nccesarios. 

4. La actual protcccidn social y ccondmica cs insuGciente. 

5. Convendria y ajnidarla mucho la celcbracidn do una Confcrcncia Panameri- 
cana do Tuberculosis quo clabomra un sistema uniforme p.ara La colccta clasifi- 
cacidn de Las informacioncs cstadtstica.s. Esto nos capacitarla pana hablar cl 
mismo Icnguajo y entendomos as! mojor. 
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THE TUBERCULOSIS PROBLEM IN THE PHILIPPINES^ 


The R61e of the Philippine Tuberculosis Society and Other Agencies and the Present 

Postwar Organization 

MIGUEL CANIZARES* 

The paramount health and socio-economic problem of gigantic proportions in 
the new-born Republic of the Philippines is tuberculosis. Now, in a so-called era 
of peace, tuberculosis kills at the rate of four lives every hour round the clock. 
Due to it alone, the state loses one and a half billion dollars a year. Prom the 
moment the first bomb fell on Pearl Harbor, two wars were unleashed on the 
Philippines — one, fought with shell, shrapnel and other known infernal imple- 
ments of death; the other, in which hunger, wartime living conditions, parasitic 
infestation and moral and physical tension had to be borne, like a cross, so that 
subsequent invasion by disease could step in with the utmost ease. 

Prewar tuberculosis death rate among Filipinos was 230 per 100,000, five times 
the 1945 rate for the U. S. Now this death rate is certainly higher. Where 
there are at least 500,000 cases of tuberculosis among the 18,000,000 population 
to-day, there are not more than a total of 1,200 institutional beds now available 
throughout the Philippines for this disease. 

The Philippines has a total area about half the size of Texas. In population, 
its 18,000,000 inhabitants equal the combined populations of New Jersey and 
New York states. 

To New Jersey’s four million people, at least 4,203 beds (1942) for tuberculosis 
are available. In the whole Philippines, with a death rate five times as high, 
not more than 1,200 such beds can be found. Even before the war, this figure 
has never been exceeded. 

In the Philippines, tuberculosis has headed the list of deaths for decades. Not 
even malaria can topple it from its pedestal. At war’s outbreak, field surv’cj's in 
1940 placed moribidilj* at G.22 per cent, or 1,119,600 suspect tuberculosis ca.ses. 
If half of these cases did not survive the war and if no new cases have cropped up 
meanwhile, at least 500,000 cases arc probably still alive to-day. That figure is 
the minimum that can be arrived at. 

Yfiiy is tliis so? Wiat local conditions obtain which tend to make the disease 
so prevalent and the campaign against it so limited in the Philippines? 

Two organizations, which, just before the war, had some sort of mutual under- 
standing, arc concerned vith antituberculosis actiNUtics— a voluntary agency, 
the Philippine Tuberculosis Society, and the government outfit, which is calM 
the Tuberculosis Control Section under the Health Bureau. The Philippine 
Tuberculosis Society was affiliated before the war ^vith the National Tuberculosis 

r rrosentod before n joint FCEsion of the Mcdic.'il nnd Public He.iUh Sections at the -lard 
nnnual meeting of the National Tuberculosis Association, S.an Francisco, Californi.a, June 
20, 19}7. 

•Managing Director of the Philippine Tuberculosis Soeietj-, nnd Medical Director, 
Queion Institute, Qucion City, Philippine Islands, 
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Association and L’Union Internationale Centre la Tuberculose. There was an ar- 
rangement that the Philippine Health Bureau unit would take care of health 
statistics and case-finding in field surveys, while the Philippine Tuberculosis 
Society was to attend to the home and institutional management of cases. The 
educational work was jointly undertaken b 3 ’’ both agencies. To this effect, the 
Society operated 4 provincial tuberculosis pavilions, 14 dispensary clinics and a 
central sanatorium, known as the Quezon Institute. On the other hand, the 
Health Bureau ran a dispensarj’^ in Manila, 150 hospital beds for advanced cases 
and mobile X-ray units for field surveys. These combined agencies examined by 
fluoroscopy and film a total of 510,843 persons in 1940, or approximately 2.S per 
cent of the population. 


A BIT OF HISTORY 

The Philippine Tuberculoas Society was founded in 1910 by a small group 
of civic-minded citizens. Initially it ran two small clinics in the slum districts 
of Manila, but gradually its actiidties expanded until it was able to open a sana- 
torium in the outskirts of Manila in 1918. The sanatorium at first consisted of a 
few nipa huts or ramshackles. Year by year new additions were built until, in 
1935, there were some 27 cottages and huts. A diagnostic X-ray unit was ac- 
quired in 1927, and, in 1929, 17 patients were under pneumothorax therapy. 
Two years later, phrenic nerve operations and thoracoplasty were introduced in 
the Islands. Collapse therapy found such wide acceptance that at war’s out- 
break the Quezon Institute alone had 1,547 pneumothorax patients. Intra- 
pleural pneumonolysis was introduced in 1937. The Philippine Tuberculosis 
Society and the Quezon Institute started sending members of its staff abroad, 
especially to the United States, for advanced training. 

The sanatorium operated by the Philippine Tuberculosis Society was renamed 
the Quezon Institute in 1938 after its sponsor, the late Manuel L. Quezon, who 
later died at Saranac Lake. It may be stated here that the late President Quezon 
was as interested in tuberculous as the late President Roosevelt was in infantile 
paralysis. He it was vdio sparked the antituberculosis campaign in the Philip- 
pines. Under Quezon’s administration the sweepstakes law took effect, most of 
the proceeds of which were set aside for use in the campaign against tuberculosis, 
betides proceeds from Christmas Seals sales. 

Since 1938 the activities of the Philippine Tuberculosis Society steadily ex- 
panded. Dispensary clinics and pavilions were opened in populous areas of the 
Islands. The wooden and nipa structures of the sanatorium gave way to modern 
concrete buildings with enough room to house 1 ,400 patients. A planigraph unit 
was operating from 1939 to the outbreak of the war; clinical and research labora- 
tories and a medical library were founded; an orthopedic service was established; 
a powerful G. E. apparatus with a miniature 4 x" 5" X-ray unit was acquired in 
$940; and a scientific publication was issued semi-annually containing the results 
of researches by the staff. Since 1938, it has begun training physicians sent by 
the Tuberculosis Control Section of the Health Bureau in tuberculosis work for a 
minimum period of two years. Undergraduate medical students from three 
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the lungs to subsequent lodgment of the Mycdbactcriim iitbcrcitlosis has not yet 
been fully ascertained. 

It is a fact though that wide-spread parasitism in the Islands contributes not 
only to the production of secondary anemia but so lowers the resistance of the 
human host that either latent tuberculous foci or other intercurrent diseases 
readily break out. 

(d) Dust and fly problem: These two problems are peculiar to the tropics — 
as the mosquito problem is. Tropical dust is the most abundant in the world. 
Philippine highways were mostlj' concrete or asphalted before the war, but the 
Japanese never did any maintenance, and thousands of heavj’’ U. S. Army vehicles 
have pulverized the best of the asphalted roads during the past two years. The 
dust of the highways, carried away by tropical vdnds, gets into your eyes, your 
nostrils and into your everj' pore. Hence, respiratory diseases are frequent dur- 
ing the dry months, and may activate manj' a quiescent tuberculous focus. 

As for flies, they can bo found in droves ever}' daj-^ of the j'ear. With garbage 
and sewage disposal e-xtromel}' inadequate after the war, food, milk and water 
contamination plaj’s a considerable rfile in the spread of infectious diseases. 

(e) DiflicuU living conditions: Apart from housing, the traditional low wages 
prevailing in the Orient and the high prices of food and all other commodities 
contribute to we.akcn constitutional resistance as a result of malnutrition. 
Filipinos arc never milk drinkers, for, in a large majority, fresh milk produces 
cither diarrhea or tjunpanism. 

Wages arc low and the common laborer cams an average of SI. 50 a day. 
Physicians in the health sorvnee in charge of a county receive not more than $75 
a month; clerks and teachers about S65 a month. 

Is it any wonder, then, that the children arc so undernourished that they arc 
an c.a.sy prey to tuberculosis and other contagious disc.ases? 

It must be stated here in p.assing th.at World War IPs .aftermath wall be felt in 
the Islands for the next decade, Mliilc vital statistics for the whole Philippinas 
are incomplete, the tuberculosis prcv.alcnce in the city of Manila, according to 
the Philippine Health Bureau, has risen from the prcw.ar figure of 9.07 per cent to 
21.S-t per cent, or an incre.asc of 2.51 per cent. La.st year, there were 2,M4 deaths 
due to tuberculosis in Manila, or a mortality r.atc of 2S0 per 100,000 for the city. 
At war's end in 1915, 1 1,2.5S cases were found by the Health Bureau in the s.amo 
city, out of 51,5.50 fluoroscopic and X-ray examinations, or a prevalence of 21.81 
percent. 


tT.EWAn Acrivmrs 

Tl'.e Philippine Tuberculosis Society’s fourteen dispensary clinic.s, four pro- 
vincial tuberculosis pavilions and th.c Quezon In.'^titutc, for a twelve-month 
period from 1910 to 19-11, reported the following activities: 

Toi.a! (H-.j- rjiry f.tli-ndancf 2*9, 7M 

(<*\srr.in'(! l>y nunrerropy, tr.iniaturc or rofjulr.r X-ray film) 

Hi m.' ' . Itt.f.M 

.Vr'.if.rt.il €A,9y» 
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Other major and minor operations (at Quezon Institute) 1,109 

Laboratory examinations 65,455 

Number of pneumothorax patients (at Quezon Institute) 1,547 

Number of admissions (at Quezon Institute) 1,236 

Number of discharges (at Quezon Institute) of which 61.5 per cent had 

positive sputa and 38.5 per cent had negative sputa 1,146 


On the other hand, the Tuberculosis Control Section of the Philippine Health 
Bureau, during the ten-year period from 1933 to 1942, made 1,037,577 
fluoroscopic and roentgenographic examinations wnth a prevalence rate of 6.53. 
The average was 103,757 examinations a year. 

WAR DAMAGES AND CASUALTIES 

' The Pacific war has crippled the tuberculosis organization in the Philippines. 
There is no other health unit harder hit by the war than the Philippine Tubercu- 
losis Society and its dependencies. Seven physicians on the staff died during the 
Japanese occupation. One was killed as a result of aerial bombing and the rest 
were either bayonetted to death or beheaded by the Japanese. Over 100 male 
patients and employees of the Quezon Institute were bayonetted to death in the 
last days of fighting during the liberation of Manila. Most of these patients 
•were advanced cases and so weakened by disease and malnutrition that they 
could not walk alone. 

Eleven dispensary clinics and four tuberculosis pavilions — two of the latter 
brand new — were damaged beyond repair; all their equipment and supplies lost 
or burned. The Quezon Institute proper, commandeered and occupied by the 
Japanese as a military hospital, was burned and greatly damaged by tlie Japanese 
before they evacuated it. Wiat equipment and utilities remained after the con- 
flagration was looted. Not only our research and clinical records since 1919 but 
ward, surgical. X-ray and laboratory equipment and supplies also perished during 
the fighting in the Walled City. Our medical and research libraries perished in 
the same fashion. 

Damages sustained amount to at least two million dollars. Irreplaceable arc 
our burnt medical books and literature, research records and X-ray and clinical 
records of patients dating from 1919. 

The Tuberculosis Section of the Bureau of Health likewise lost all their mobile 
X-ray units — four in number. 


PRESE-Vr ILANDiaAPS 

It has been sixteen months now since tlie Quezon Institute started operating 
again. The SOth U.S. Army Base hospital, which occupied the Quezon Institute 
for almost a yc.ar after liberation, made some repairs of the damaged buildings 
at the Quezon Institute, turned over their surplus to us in late December, 1045 
on memorandum receipt. Some cs.«cntial X-ray, surgical and clinical equip.mcnt 
is still lacking and some of us have grown rusty and turned into nervou.s wrccl:s 
with the war years, but most of the old crowd is back and new hand.s are being 
trained again. Bresent handicap.s arc plenty. Sanitarj- f.acililics are Uic 
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scarcest, for most of our plumbing and electric fixtures were lost. Foodstuffs, 
drugs and other commodities now arc still scarce and expensive. Water mains 
remain unrepaired, hence there is water shortage in the jN'Ianila area. At the 
sanatorium it is verj’^ trying to have water only for three or four hours out of the 
twenty-four. That really poses a big problem in the face of some 1,200 sana- 
torium residents to take care of. 

Our sincere thanks arc due to the National Tuberculosis .‘Association, which 
has aided the Philippine Tuberculosis Society in various wa3'’s. The NTA has 
given us an outright financial donation of S5,000 — when we were without any 
funds — Christmas seals, medical books, magazines, ioumals, educational posters, 
pamphlets and molding picture films, all of which not only have been of great 
practical and material help but also have bolstered our morale considerably. 
We desire to express our appreciation to many .'American doctors who have sent 
us relief .supplies and medical literature. 

At present we have been enabled to reopen five provincial dispensary clinics 
although onlj’’ three of them have X-raj' facilities. 

The biggest problem of all is the inadequaej’^ of funds for tuberculosis work. 
Even the governmental Tuberculosis Control Section, which is being aided 
directly by the USPHS, has the same financial problem. The USPHS has given 
us a S5,000 donation for surgical equipment and two small X-ray units for which 
we are deeply grateful. 

There are now two new miniature X-ray units under the Bureau of Health 
entity and 250 hospital beds for tuberculosis. 

The present tuberculosis organization in the Philippines has a group of trained 
men and the spirit to combat tuberculosis. But it has only 1 ,200 beds now, where 
70,000 are needed; not more than ten X-ray units, when at least twentj”^ times 
that number are required. A program of expansion is on its way, depending upon 
available funds. The spirit is there — ^the spirit that made possible Bataan and 
and Corregidor — even after the echoes of the most horrible war have just barely 
receded in the distance. Yet there is still “war” in this era of peace — the war 
against tuberculosis — as an already prostrate people succumbs at the rate of 
four deaths every hour, in the tuberculosis sector alone. 

Notwithstanding w^hich, the people of the Pliilippines go on serene and un- 
perturbed, suffering in silence. The new Republic marches on with the Captain 
of the Men of Death stalking just behind. He carries a dark mantle in both 
hands, but life in the Philippines no-vv — ^after the terrible misery and agon}*^ and 
devastation and cruelty of the war years — is comparatively sweet even if it is 
but a “tiny gleam of time between Uvo eternities.” 
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MORTAUTT 

Australia has had the lowest tuberculosis death rates of any country' in the 
world, since data first became available (8). The apparently lower figures re- 
ported in New Zealand would be greatly increased by the inclusion of their 
Maoris, who form G per cent of her population but contribute more than a tlfird 
of her tuberculosis deaths (12). Since aborigines in Australia constitute less than 
one per cent of the total population, it is imlikely that the indeterminable tuber- 
culosis deaths among them would greatly affect the mortality rate from the dis- 
ease in the entire continent. Inquirj’- into the causes for the low tuberculosis 
death rate in Australia appears desirable, then, as it might point the waj' for other 
countries to achieve similar desirable results. (See tables 1, 2 and 3.) 

Tuberculosis is not a new or miknown disease in Australia. Consumption 
killed the first white man to bo buried there, and a number of the coimcts and 
other early settlers arc known to have succumbed to the disease, but the fragmen- 
tary information available indicates that even in its earlj' years tuberculosis was 
much less common in the colonies than in the mother countrj- (3). The disease 
is said to have been on the increase before the discovery of the tubercle bacillus, 
but its death rate, even then, was less than half of tliat reported in most other 
countries (9). 

From an annual death rate of more than 160 per 100,000 in 1SS2, tuberculosis 
has declined continually in Australia up to the beginning of this war, reaching a 
minumum of 33 per 100,000 in 1940, Avhen that of the United States was 45. The 
decline stopped, and the rates even increased during the war, or in some states 
before the war began, but it is difficult at this time to evaluate the real significance 
of this contcmimrarj' trend. The tuberculosis death rates in the different states 
varj', that of Queensland being generally about one-third lower than that of \fic- 
toria, but most of the differences inaj’- be accounted for by differences in the age 
distribvition of the populations; the general low level .and steady decline are found 
in all (13). In cverj' countrj- tuberculosis causes much fewer deaths among 
children thsm in the old, and this disparitj- is cspcciallj- marked in Australia, 
where the quarter of the jmpulation under 15 years of age contributed only 4 jxt 
cent of the tuberculosis deaths in 1940. Correction for this factor, by ap;)lying 
the age and sex siX!cific tuberculosis death rates to the standard million pojiu- 
lation used by statisticians, still leaves the Australian situation l)cttcr than tliat 
of other countries (7). 


MOIUUDITY 

The prevalence of tuberculous infection in .-Vustralia, .as revealed by tulvercufin 
tests, has not been studied as extensively as th.at in the United States, but .sample 

' Oliw View S-irintoriuni, Olive View, Catife-mia. 



150 


KMiu noor.N 


(o.'il {-iirvryri in Qu'-ojulnm! (G), Xfw South Wiilrs (I), Victoria (M) and South 
Australi'.s (o) doinonftrato that the [K-rcMita^** of po' Itivo reactions encountered 
!if. the tested is far !k'1o\v tlnd usually reported in Anu-rican and European 
coiintrics. Aiudysis of cKtensivc ktIcs of autopsies in South Australia (4) and in 
Qneenslnml reveals a much lower frequency of tulx?rculoiiH lesions, active or 
heale<l, than h:u< l>een reported from other countries. This ia particularly marked 
in the lower oRe uronpv However small and unrepre.^mtative some of the 


TAULK 1 

Tuhfreutaif norttilil'j raUt in Amlrdta 


15S1-1.'5.S5 

161 

1901-190.' . 

11.3 

1921-1925 

C2 

15tSG-lS90 

101 

1906-1010 

92 

1926-1930 

56 

1S01-1S95 

110 

1911-1915 


1931-1935 

45 

1!5!>6-I900 


1916-1920 

71 

1935-1910 

SS 


TABLE 2 

Pulmonars/ tuberculosis tn tirehe countries in tiro pedeyis; ami beds per annual deaths 
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Anslrnlia : 

122 

33 


New Zealand, white 

04 

34 


Denmark 

249 

37 


United States 

249 

43 


England and Wales 

194 

53 


Germany 

31S 

62 


Scotland 

210 

02 


Italy 

137 

59 


Switzerland 

203 

73 


Japan 

101 

105 

BiH 

France 

255 

109 


Finland 

255 

179 



TABLE 3 

Tuberculosis deaths and death rates in Ncic Zealand, 19^, by race 

Deaths, white 572 Maori 35-1 Total 920 Cases reported 6,772 
Rate 37.2 Maori 309.1 Total 00.0 Beds in institutions 1,S00 


samples studied ma}' have been, and however opinions may differ as to the cause 
of the lowered incidence found, their unanimity indicates that tuberculous 
infection in Australia is less wide-spread than in other countries. 

Morbidity rates estimated from annual notifications of disease, from the central 
registries maintained in some places, or from special survej's tend to confirm the 
loiv incidence of tuberculosis indicated by mortality rates, autopsy examinations 
and tuberculin tests. The apparentb' high fatality ratio of 0.56 deaths per new 
case reported annually in 1940 suggests inadequate diagnosis or reporting. Some 
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doctors, even tuberculosis specialists,, openlj’^ stated that they did not report cases, 
since it only led to undesirable publicity of the disease with loss of jobs, homes, 
otc. by the patient but never to anything being done for liim by the health au- 
thorities, while others suggested that even the deaths from tuberculosis are imder- 
stated because of social prejudice against the disease or fear of consequences by 
the physician certifjing death in a patient who had not pre\dousty been reported 
to be tuberculous. In a few places central registries were incomplete, or 
contained duplicate and obsolete entries, and the importance of prompt notifi- 
cation and an up-to-date tuberculosis registr3’' was insufficient^ appreciated. 
(See table 4.) 


CASE-FINDING 

Case-finding activities suffer from the concealment of patients and contacts 
because of social opprobrium attached to tuberculosis, lack of cooperation of 
private physicians in looking for tuberculosis or notifjTng cases when found, 

TABLE 4 


TuhercuJosis death rales, deaths, notifications of cases and institutional beds in 

Australian Stales 



QtTEENSWlO) 


SOUTH A, 

WrST A. 

TASitAKU 

nOTOHA 


28 

— 

37 

42 

43 

43 


270 

— 

220 

199 

103 

812 


248 


270 

263 

2-lS 

911 

Bods (1915) 

300 

734 

300 

ICO 

1,400 
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inadequate nursing force to make the necessarj' home \nsits and bring contacts in 
for examination, insufficient facilities for X-ray and other examinations, and re- 
fusal of contacts to report for examination and hesitancy in appc.aling for legal 
compulsion in such cases. 

Fluorography with 35 mm. films, often with improvised equipment, is widely 
used in Australia. Candidates for the armed forces, workers at the Burnie paper 
mills, the Sycinej’’ transport workers, government employees in Victoria, and otlicr 
large groups h.ave been so examined, and private facilities have been made availa- 
ble for taking such films at low cost in various places, but there is still room for 
expansion of such efforts. The larger, 4 x o inch lluorogranis are less po])ular 
than in the United States; stereoscopic films are infrequently encountered; and 
paper films and body section roentgenograpli.v are known only to a few men. 

Sputum examination is intensively pursued by a number of men, who are using 
concentration and culture mctho<ls, fluorescence microscopy, and animal inocu- 
Lation with typing of strains of lulx?rclc bacilli obtained, but direct smeans arc 
more often used, and even these arc too often neglected. 

X-ray films of all admissions to gcncnal hospitals, to fiiui early c,ascs .and to pro- 
tect the other patients and the hospital staff from infection by p.aticnts with ad- 
vanced disease, unknowingly admitted, arc not yet utilircd in .Australia, though 
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repented .Htvidics liuve cinjiliai^ircd the danKi'r of the infection, especially to 
student luirses. The measures now in use in some places, tuberculin testing of 
nurses, refusal to accept, nonreactors on tuberculosis wards, enforced vacation 
for those developing tuberouious infection oven witlioiit other evidence of disease, 
need to be supplcmente<l by case-finding cfTorls on all hospital admissions, and 
the use of adequate precautions in the care of all patients who are not known to be 
nontubcrculous, as well as in the knomi consumptives. 

State aud voluntary outpatient, clinics throughout Australia are imfortunatcly 
burdened with the care of tuberculous patients for whom there arc no available 
hospital facilities; they arc, therefore, unable to concentrate upon the case-finding 
and after-care programs which should be their chief concern. The ambulator)* 
care of active cases of tuberculosis involves additional strain upon the patient 
who should be at rest, as well as the risk of sjtreading the infection among those 
with whom he comes in contact cii route to the clinic or oiiiee consultation. 

Preemployment and repeated fluorograms arc taken in some industries until a 
silicosis hazard, such ns mining, and other precautions arc taken against silico- 
tuberculosis in their employees. Similar surveys have been attempted among 
factory workers, food handlers, and inmates of special hospitals, insane asylums, 
penal institutions, etc., where tuberculosis is unduly prevalent or dangerous, hut 
much more remains to ho done in this direction. Tuberculosis has been alleged 
to be frequent and fatal among the aborigines, who have little medical care, hut 
individual eases observed indicate that they resist it much like white men, and no 
adequate statistical data arc available (2). l\ihovculosis in cattle and tubercle 
bacilli in market milk have been emphasized in Queensland, especially, atrd Aus- 
tralia is behind the United States both in the tuberculin testing of cattle and in 
the pasteurization of milk. 


INSTITUTIONS 

The most important single factor in tlic control of tuberculosis is the isolation 
and treatment of all active cases of the disease (10). Institutions for the care of 
the tuberculous were constructed in Australia at an early date, and increased es- 
pecially during the first quarter of the twentieth century. Sanatorium con- 
struction lagged, and the number of beds actually used for the institutional care 
of the tuberculous even diminished in some places during the depression and 
second world war, but new facilities arc being opened or contemplated in many 
places. Most Australian states have more tlnm the old minimal requirement of 
one bed per annual death, but none yet even approaches the modem standard of 
tliree beds per death, and some fail to recognize the need for more adequate 
facilities. 

Qualitatively as well as quantitatively, the tubei'culosis institutions in Aus- 
tralia leave much to be desired. A few use the most modem forms of surgical 
treatment, pneumothorax, pneumonolysis or phrenemphraxis, extrapleural pneu- 
mothorax, caAnty .suction drainage and thoracoplasty procedures, including bi- 
lateral collapse, and even lobectomy or pneumonectomy (11). But this is the 
exception, available to only a small fraction of the patients whom it might save. 
Many sanatoria afford onl)’^ custodial care to the patients who do succeed in gain- 
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ing admission. Rest may be prescribed in some places but rarely is such a 
regimen rigorously followed. Injections of tuberculin, gold preparations, cad- 
mium, mutton bird oil, and other treatments are used by enthusiasts in some 
places, but medical care often consists onlj-- of periodic visits by volunteer or 
honorary" phj^sicians, and even tliis is lacking in some places. 

PREVENTION OP INFECTION 

Tlie exceptionally low tuberculosis death rates in Australia in carl}'- years may 
have been due, in part, to the long joume}’- and hard life which deterred some who 
knew they were affected from attempting the trip, and hastened the death of 
others who might else have continued to infect their neighbors. There resulted 
a beneficial cycle, the low incidence of open cases of clinical tuberculosis making 
for a lowered incidence of the infection, and the lessened spread of the infection 
leading to a lowered incidence of clinical breakdown. 

Tlie spread of the infection may also have been retarded b}- the sparseness of 

• 1 . 1 iA- 1 o. J*-- — ? — i: 

viduals living in small scattered buildings, the absence of slums and their con- 
gestion, the habits of open air li\’ing and the traditional English avoidance of the 
physical intimacies of more effusive peoples. 

More important has been the extent to which patients vnth advanced tuber- 
culous disease have been placed in general hospitals, almshouses .and sanatoria, or 
otherwise taken from their family and other contacts at. a time when they arc 
expectorating great numbers of b.acilli. Tliis was done in Australia, as in 
England, more than in most other countries though it is still far from satisfact o- 
rily extensive. Part of the credit for the decline in the tuberculosis mortality 
rale in Australia ma}”- bo given to even this inadequate degree of hospitalization 
and isolation of the vectors of the infection. 

RESISTANCE TO DISEASE 

Tlic low tuberculo.sis mortality rates in Australia may not be .ascribed to genetic 
factors, since the English people, who belong to the s.amc racial stock, have so 
much higher rates. Development of a resistant strain by the survival of those 
who were not susceptible to tuberculosis cannot liave occurred here where tuber- 
culosis never killed the high proportions of the population it did elsewhere, though 
the failure of a resistant strain to li.avc dcvelojicd through the generations which 
have been decimated by the disc.asc in Central Europe should have dissipated 
that notion long ago. 

Nutritional factors raising rc.ristancc to tuberculosis may include the high total 
caloric intake, or the relatively high protein content of the. average Australian 
diet . Qualitative dietary defects, especially lack of \'itamins, of minerals such as 
calcium or fluoride, or of roughage, and excess of simple .«ngar and sweets, have 
been alleged as the cause of exce.ssive dental caries in Australia. lA-.'ider.s 
of Australian dentistn’ and medicine, as well as fori'igners .and laymen, have iv- 
marked upon the poor teeth ohson-od there, thouah lack of projK'r denta.l hypenc 
and insufficient or unskilful dentistn- are also blamed. 

Do.":pite the reputeti liazani of the fropic.s for tubercukr-is, and the high r.ates 
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reported in some tropical countries, the warm dry climate of Australia has also 
been given credit for its health. Tlie bright sunshine w.as s.aid to kill expecto- 
rated germs, .and thus lessen air-borne infection, as well a.s to activate protective 
substances and lure iJcople into the outdoor life. 

More important, perhaps, though less tangible, is the generally slower tempo 
of the average Australian life. The short work-day and work-week, intermissions 
for tea in midmoniing and midaftemoon, as well as for rcgul.ar meals, the frequent 
holidays and work stoppages for other c.auso3, may evidence the strength of the 
labor movement, the tradition of industrial independence, the extensive system 
of pensions and aids, and the absence of abject poverty. The warm climate, well 
educ.ated, mdely traveled and leisure lonng population and economic independ- 
ence lead to habitual indolence, slowness of movement, taking it eas}* and co6per- 
ating instead of fighting nature and man, mth an absence of the rush, an.xiety 
and pressure felt in the hectic competition of the Northern cities. This t}*pe of 
existence, practically resembling a continued rest cure, such as might be advised 
for a patient u*ith a quiescent tuberculous infection, may well be a determining 
factor in the low tuberculosis rates which have been found. 

SUJUIARY 

Australia has consistently reported low tuberculosis death rates. The prev- 
alence of tuberculous infection and morbidity are likewise low. Case-finding and 
institutional facilities arc wide-spread but inadequate. Factors affecting the 
spread of the infection, and conditions affecting resistance to the disease arc seen 
in the Australian way of li\'ing. 


SUMARIO 

Tiibcrctdosis en Australia 

Australia ha comunicado constantemente bajas cifras de mortalidad tubercu- 
losa. La frecuencia de la infeccidn y la morbidad tuberculosas son iguahnente 
bajas. El sistema de descubrimiento de eases y las instalaciones institucionales 
estdn difundidos, pero resultan inadecuados. Los factores que afectan la 
difusidn de la infeccidn y la resistencia a la misma se encuentran en has condiciones 
de la xdda en Australia. 
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STREPTOMYCm-RESISTANT TUBERCLE BACILLI 

Effects of Resistance on Therapeutic Results in Tuberculous Guinea Pigs* 

WILLIAM H. FELDiLANT,* ALFRED G. KARLSON* 

AND H. CORWIN HINSILAW* 

Little precise information is available regarding the possible influence of drug 
resistance on the therapeutic effectiveness of streptom5’’cin in infections produced 
by tubercle bacilli. It has been assumed that pathogenic bacteria in general 
which exhibit increased resistance against a chemotherapeutic agent in vitro will 
not likely be amenable to the therapeutic influence of the same drug in vivo. 
Clinical experience attests to the validit5'^ of this assumption. 

With the increasing use of streptomycin in the treatment of clinical tubercu- 
losis the problem of drug resistance has become exceedingly important as a limit- 
ing factor. After treatment for a few weeks to several months there is obsen’^ed, 
in a considerable percentage of patients, a change in the in vitro resistance of the 
tubercle bacilli. Tubercle bacilli obtained from patients before treatment vdth 
streptomycin is started usuallj'- have a relativel3f low resistance (high sensitivit}^ 
to streptomycin in vitro. Conversely, tubercle bacilli obsers’ed in cultures ob- 
tained from the same patient after streptomj'cin has been administered for 
several weeks may have an in vitro resistance to streptom3'cm se^'■eral thousand- 
fold greater than that at the onset of treatment. Under these circumstances it is 
generally believed that, when a streptomycin-resistant population of tubercle 
bacilli has largely or wholly replaced those that were sensitive to streptom3’'cin in 
the first phase of the treatment, further administration of the drug usually is not 
warranted. 

In order to determine if experimental tuberculosis infections produced b3>- 
tubercle bacilli having a marked in vitro resistance to streptom3min would respond 
to streptomycin therapy the following studies were done. 

METHODS 

Two experiments were conducted concurrently: one with a normally sensitive culture 
of tubercle bacilli having an in vitro resistance to 0.31 microgram of streptomycin per 
milliliter of medium and one with a culture having an in vitro resistance to more tlian 
2,000 micrograms of streptomycin per nrilliliter of medium. Both cultures were obtained 
from the same patient. The first mentioned or normally sensitive culture was isolated 
from a gastric lavage specimen obtained from the patient before an3’’ streptoni3'cin was 
administered. The second culture was also obtained from a gastric lavage specimen 

^ A review of the evidence pertaining to the effectiveness of streptomycin in experimental 
tuberculosis induced by tubercle bacilli sensitive to streptonwcin has been published pre- 
viously (1) . For a recent summary of the status of streptomycin in clinical tuberculosis the 
report by Hinshaw, Feldman and Pjde (2) may be consulted. 

‘ Division of Experimental Medicine, Maj'O Foundation, Rochester, Minnesota. 

’ Division of Medicine, Mayo Clinic , Rochester hCnnesota. 
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after the same patient had received streptomycin for approximately four months/ Each 
culture was used for subcutaneous inoculation of a separate group of 2S guinea pigs. 
The infective dose of tubercle bacilli for each animal was 0.1 mg. moist weight. 

Thventy dal's after inoculation, 4 guinea pigs in each group were killed to determine 
the exient and character of the disease. The remaining animals in each group were then 
divided into 14 untreated controls and 10 to be treated with streptomycin. The daily 
dose of streptomycin was 6 mg. given in four equal doses at sLx-hour intervals.® Treat- 
ment was continued until the ICGth day after infection. During this period, treatment 
had been given for 146 days. 

At the time of necropsy, tissues were obtained for subsequent histological study from 
the lungs, liver, spleen, tracheobronchial liunph nodes and from the area of inoculation 
in the subcutis. In addition, in most instances a portion of the spleen of the respective 
animals in the two groups that were treated and in the groups of untreated controls was 
cultured for tubercle bacilli. Positive cultures were later subjected to in nlro tests to 
determine resistance to streptomycin. 


RESULTS 

Relative survival limes: The sundval times of the treated and untreated animals 
constituting the two experiments arc shou’n in figure J. "UTiile there are some 
difTerences between the untreated controls in the two groups there is a marked 
distinction between the two groups of animals that were treated. At the end of 
the period of observ'ation, S of the 10 animals inoculated with the streptomycin- 
sensitive culture and treated were living; only 2 had died. This was in marked 
contrast to the mortality among the guinea pigs infected with the resistant culture 
and treated, all but 2 of which were dead at the time the experiment was 
terminated. 

Figure 1 indicates that the group that was treated after infection with the 
resistant culture did, as a whole, live somewhat longer than the untreated con- 
trols, also infected mth the resistant culture. 

The average sur\*ival times of the animals constituting the untreated controls 
in the two experiments were sufficiently dissimilar to justify brief mention. The 
first of the untreated animals inoculated with the streptomycin-sensitive culture 
died forty-four daj-s after inoculation and the last animal in this group died 114 
days after being infected. The .average survival time for the group was 70.5 
days. The first of the untreated controls inoculated with the strcptoma’cin- 
rcsistant culture died thirty-two d.ays .after being infected; the last animal in this 
group died after 101 days. The .average surviv.al time for the 14 animals was 
95..5 days. Thi.s rciwc,«cnts an average of twenty-five dny.s greater sura'ival time 
for the group inoculated with the strcptomycin-resi.stant culture than was tnse of 
the group infcctc<i with the streptomycin-sensitive culture. The standard error 
of thi.s difference of .survival time is db eleven d.ays. Since the diffcrenco (twenty- 

•The daily dD<e of .ctrcjitosnyrin was 2 g. given in four dorcs six hours .ap.art. The 
method for determination of resistance to Ftreptomyrin :n rifro h.a*: Ixrcn dr.'trilM'd pre- 
viously (3). 

‘The streptomycin used iti th.ese rtudic.s v.-.as kindly supplied through the courtesy r>f 
the Into Dr. 1). F. Uolx-rlron, ,^^^rck .t Cto., Inc., Il.ah\r.ay, Now Jerj-ey. 
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five da3's) is more than twice its standard error, it mn}’ be considered statistical!}’ 
significant.* This may indicate that the bacteria which are most resistant to 
streptomycin are less virulent than those which are sensitive to streptomycin. 
Obvdously, definite conclusions regarding this are not warranted from the 
relatively meager data obtained. Additional obsciwations will be necessary to 
establish definitely the influence of streptomycin resistance on the virulence of 
tubercle bacilli. 

The evidence from this phase of the obscr\'ations indicates definitely that, 



Time In vreeK^ 

Fig. 1. Relative survival times of the four groups of animals in the two experiments. 

while streptomycin may slow the tempo of the morbid processes caused by 
streptomycin-resistant tubercle bacilli, the ability of the drug to cope successfully 
with the infection caused by these bacteria is impressively diminished.’^ 
Pathology: The extent and character of tuberculosis obsenmd at necropsy in 
the 56 guinea pigs used in these studies are shown schematicall}’ in figures 2 and 3. 

• Statistical data kindly computed by Dr. Joseph Berkson, Division of Biometry and 
Medical Statistics, Mayo Clinic. 

’’ Miller (J.A.M.A., November 22, 1947, 1S5, 749) has reported that streptomycin may 
stimulate the growth of some, but not all, strains of streptomycin-resistant meningococci. 
We did not observe any similar phenomena with respect to the strain of streptomycin- 
resistant tubercle bacilli studied in our experiment. 
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It is of interest to note the wide-spread dissemination of the infection obser%-ed 
grossly in the 4 animals in each experiment that were killed twenty daj'S after 
being inoculated. The infection had resulted in easily demonstrable lesions in 
the spleen, in the liver and, with the exception of one animal, in the lungs. From 
the point of view of relative virulence after twenty days, the two cultures were 
comparable. 

As mentioned previously, the two groups of animals in each axperiraent that 
served as untreated controls had dissimilar average sur^dval times (70.5 days and 
95.5 days, respectivety)- However, the amount of tuberculosis recorded for the 
14 animals in each group was essentially similar. The amount of disease in all 
of the animals was impressively severe and was presumed to have been the cause 
of death in each instance (figures 2 and 3). 

Although the amount and severit 3 '- of the disease were approximate^' the same 
in the imtreated controls in each experiment, this was not true for the two groups 
of animals that had received treatment with streptomycin. The dilTercnce in 
the amount of tuberculosis in the two groups of treated animals was clearly' 
evident at the time of necropsj' (figures 2 and 3). Se\'en of the 10 animal.'; 
inoculated with the streptom 3 'cin-sensitive culture were without gross signs of 
tuberculosis in the organs of predilection (spleen, liver and lungs), whereas all 10 
animals inoculated mth the streptom 3 'cin-rcsistant culture were scvcrel 3 ' affected. 
In fact, the degree of involvement among the treated animals in this experiment 
was comparable to that obscia'cd in the untreated controls (figure 4). 

Tissues from all of the animals in both c.xperiments wore examined micro- 
scopicalty. This phase of the stud 3 ' is summarized in part in tabic 1. From 
these data the amount of tuberculosis in the two groups of untreated controls 
and in the group inoculated with the streptomycin-resistant culture and treated 
is essentially the same. This is especialh' impressive when these results arc 
contrasted with the amount of tuberculosis observed in the group inoculated 
with the strcptom 3 'cin-sensitive culture and treated. In this instance the 
average index of infection (based on an arbitrar 3 ' maximal figure of 100) was 13.2, 
while the figures for the other three groups were 95, 90.5 and 91, rcspcctivol 3 '.’' 

Microscopic.all 3 ' there were no unusual histopathological features obscr\'c<l in 
the tissues from the anim.als inoculated with the sfreptonwein-resistant culture.s 
prior to treatment with streptomycin. The disease in this group was similar in 
cvcr 3 ' respect to that obscta'cd in the untreated controls. The pathological 
process was that of an actively dc.stnictive, apparently unrestrained tuberculosis 
infeefion in wliich any deterrent effect of the treatment was not detected (figures 
5 and 6). 

The microscopic cx.amination of ti.ssucs from the animals in the treated group 
that had been inoculated with the streptomycin-sensitive culture rcvcivkd an 
entirely different situation. In 2 of the 10 animals no lesions of tubcrcnlosk were 
found in the paronch 3 un.al organs of prcrlilcction. In 5 others the dise.asc w.-is 
limited to sm,all ealcificrl nodules in the !=plern (figure 7). As was mentioned 
previously, 3 of the 10 .animals in this group had eAten^ivo, lesions of active 

* The rclirnw to detcrr.iir.e the janes of iniceiloa hv*. heen dcf tribe '.5 rre'.-ic u?ly (4). 
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the appearance of the lesions in the untreated control animals in which the in- 
fection was of comparable duration, the active lesions in the animals that re- 


TABLE 1 

Average severity of tiihercvlosis in different organs expressed numerically* 


CULTURE 

1 

1 GROUP 

ANIMALS 

1 

1 

' SPLEEN’ 

1 (max. 35) 

1 

' LUNGS 

1 (max. 30) 

LI\'ER 

(max. 25) 

SITE OF IN- 
OCXILATION 
(max. 10) 

AUER.IGE 
INDEX OF 
INFECTION 
(MAX. 100) 

Sensitive to 

Controls 

14 

35 

25 

25 

■■ 

95 

streptomycin 

Treated 

10 

3 

7 

0.27 

■■ 

13.27 

1 

Resistant to i 

Controls 

14 ! 

32. S 

25.7 

22 

10 

90.5 

streptomj'cin 

Treated 

9t 

31 

29 

21 

10 

91 


* Data based on the histopathological characteristics of the tissues indicated, 
t Of the 10 animals in this group originally, one died prematurely. 



Fig. 5. Spleen of treated guinea pig infected with streptomycin-resistant culture of 
tubercle bacilli. Animal died sixty-si.v days after inoculation and had been treated for 
forty-si.v day.s. Numerous active tuberculous foci. (X70) 
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wcro ciilcificd mul ni))):ir(‘ntly inactive' (limne S). A po-^-iil)!)' cN))l!inaf ion for tliis 
nnieiiK' coinl)ination of inorhid channi's is (n he had from (he results of (he study 
of (he cultures ohtaiiK’d from (he afl'ected tissues. These will he referred to 
later in (his report. 
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Fig. S. Spleen of nuinen pig, inoculated with streptomycin-sensitive culture, which was 
killed 1G5 days after inoculation and 1-10 days after beginning of treatment. Tubercle 
bacilli having a resistance to streptomycin greater than 3,000 micrograms per milliliter were 
isolated from a portion of this spleen, o) Small calcified lesions, apparently inactive. 
(XVO) b) Region of active tuberculosis adjacent to calcified nodule shown in a. The 
active process appears to be of more recent origin than the lesions wliich arc calcified. 
(X70) 

Residual infection: Cultures of acid-fast bacilli, prcsumablj' tubercle bacilli, 
were isolated from the tissue suspensions prepared from each of the spleens of the 
treated animals inoculated with the streptomycin-resistant culture. From the 
spleens of the treated guinea pigs inoculated with the st.rei)tomycin-sonsitit-c 
culture, attempts to isolate acid-fast bacilli failed in 2 inst ances and were success- 
ful in 8.“ 

“ These results arc consistent with previous experience (5) and emphasize again the suj)- 
prossive rather than the sterilizing efTcct of streptonuwin on tubercle bacilli in vivo. 
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Streptomycin resistance of cultures isolated: The splenic cultures obtained in 
both experiments from the animals that had been treated Tvith streptomycin were 
subjected to tests in vitro to determine if residence in the animals had altered 
appreciably the resistance to streptomycin determined originally’- for the two 
cultures constituting the infective inocula. 

The results of this portion of the study indicate that (J) the cultures obtained 
from the specimens of both groups of the guinea pigs, treated and controls, inocu- 
lated with the streptomycin-resistant culture had in all instances the same relative 
degree of resistance as the original culture; (2) of the 8 cultures obtained from 
the spleens of the animals inoculated -adth the streptomj'cin-sensitive culture 
(and treated -with streptomycin), 5 had a resistance to streptomycin respectively 
as follows: 0.31, 0.31, 0.15, 0.08 and 0.15 microgram per milliliter of medium. 
Thus there was no evidence that in these 5 animals resistance to streptomycin 
had been altered as a consequence of treatment. Cultures were obtained from 
10 of the untreated controls inoculated with the sensitive culture and all had the 
same rate of sensitivity to streptomycin as the original culture. 

It will be recalled that 3 of the treated animals in the group inoculated with 
the sensitive culture had considerable tuberculosis at the time of necropsy, hli- 
croscopieally most of the lesions appeared to be of recent origin and in some in- 
stances active lesions of recent origin appeared in areas where nonactive or 
arrested lesions also occurred (figure 8). The streptomycin rcristance of cultures 
obtained from these 3 animals was strikingly different from that of the other 
cultures obtained from animals in the same group mentioned preriously. 
Wiereas the cultures obtained from the animals in which the disease had been 
rather successfully suppressed had a very low resistance to streptomycin, the 
cultiues isolated from the 3 animals in which the disease was not under control 
had a very high resistance to the drug. The resistances of the 3 cultures were 
more than 2,000 , more than 3,000 and more than 2,000 micrograms, respectively, 
of streptomycin per milliliter of medium. 

These obson’ations on the occurrence of highly streptomycin-resistant tubercle 
bacilli in animals inoculated with tubercle bacilli of low resistance explain the 
failure of streptomycin therapy to e.xert a continuing successful restraining in- 
fluence on the infection. , We are not aware of any previous reports which de- 
scribe the development of resistant strains of tubercle bacilli in guinea pigs ns a 
result of treatment. 

It would appear that, during the earlier phase of treatment when the vast 
majority of the infective organisms were highly sensitive to the suppressive cffcct.s 
of the drug, the lesions that e.\isted when treatment was started were eventually 
resolved or fibrosed and calcified. Tlxis was crident from the finding of lesions 
of different "morphological age” in the same organ. 

CO.MME.VT 

These e.xperiments have provided definite eridcnce that in the guinea pig 
streptomycin is not therapeutically effective if the tuberculous disca.‘’e is induced 
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bj' a liighly resistant strain of tubercle bacilli.'® The possible clinical implica- 
tions of this obsen’ation are suggested. However, one must recognize that in 
clinical tuberculosis the great majority of strains of Mycohacierium tuberculosis 
have relativelj’’ low resistance to streptomycin at the time when treatment is 
started. The expected therapeutic benefits of the drug mil in some tj-pes of 
cases be accomplished before the streptom3*cin-rcsistant tubercle bacilli pre- 
dominate. This maj' occur after tre.atment for several weeks or even several 
months. 

During the period of treatment when tubercle bacilli of low resistance consti- 
tute most of the bacterial population, the suppression of the organisms — and 
perhaps the killing of some — enables the natural defenses of the patient to be- 
come, in most cases, cffectiA'elj' operative. As a consequence there is set in 
motion the complex mechanisms of resistance and repair which were latent or 
suppressed as long as the large majority of the infective bacteria were undisturbed 
in their natural progression. Once activated as a result of the action of strepto- 
mycin on the sensitive bacteria, the forces of repair seem, in most instances, to 
continue effective^ operative. Mter streptom3’-cin therap3' is discontinued, 
even though highty streptom3'cin-resistant tubercle bacilli can, for a time at 
least, be isolated, the forces of resistance and repair are often expressed in the 
continued betterment of the clinical course of the disease. 

The case of puhnonaty tuberculosis from which the two cultures used in our 
two experiments were obtained is illustrative of this course of events. Strepto- 
mycin therap3’- of this patient was discontinued on January 1, 1946, at which 
time the tubercle bacilli obtained from gastric lavage specimens were highty 
resistant to streptomycin in vitro and vi vivo. Specimens of gastric lavage were 
used to inoculate guinea pigs in March, April, Ma3’', June, Juty, August, Sep- 
tember and November, 1946, and in no instances were signs of tuberculosis ob- 
ser\’’ed when the animals were killed for necrops3'^ eight weeks after being 
inoculated. Consistent ndth these obsenmtions was the clinical status of the 
patient. She continued to improve and apparent^ the disease finall3’^ became 
stabilized. At the present time, sixteen months after treatment vith strepto- 
mycin was discontinued, there has been no detectable reactivation of the disease.” 

smatARV AND CONCLUSIONS 

A study was done to determine if infections produced b3’’ tubercle bacilli having 
a marked m vitro resistance to streptomycin would respond to streptom3’-cin 
therapy. Tubercle bacilli with a normal sensitivity to streptom3’^cin were ob- 

Essentially similar results have been reported bj’’ Youmans (6) in experimental tuber- 
culosis of mice induced by streptomycin-resistant strains of tubercle bacilli. 

" Since this paper was written another gastric lavage specimen was obtained (April 9, 
1947) and used to inoculate guinea pigs. Eight weeks later, when the animals were killed 
for necropsy, no signs of tuberculous infection were observed. A more recent report 
(December 20, 1947) indicates that the suppression of the disease in the patient has con- 
tinued, approximately two years after streptomj-cin therapy was discontinued. 
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tained from a patient before treatment with streptomycin was started. A 
culture, resistant to streptomycin in vitro, was obtained from the same patient 
after treatment for four months with streptomycin. Two experiments were done 
concurrently. In one, guinea pigs were infected with the sensitive culture and in 
the other experiment a similar group of guinea pigs were infected with the re- 
sistant culture. Twenty days after inoculation, treatment of 10 animals in 
each experiment with streptom3'cin was begun. Treatment was continued 
daily until all of the untreated controls had died (approximatel}- twenty-three 
weeks). 

The results showed that the disease in the animals infected with the strepto- 
mycin-sensitive culture responded favorably to treatment. However, in 3 of the 
10 animals, active lesions of recent ori^ were present. Streptomj'cin-resistant 
tubercle bacilli were obtained from each of these 3 animals. The disease in the 
animals infected with the streptomj'^cin-resistant culture failed to 3deld to treat- 
ment. In this instance the amount and character of the tuberculosis in the 
untreated controls and in the treated group were comparable. 

It is concluded that infections in guinea pigs induced by tubercle bacilli 
resistant in vitro to streptomycin are refractor3' to treatment with this antibiotic. 

smiARIO T CONCLUBIONES 

Bacilos Tvbcrcnlosos Estreptomicinorrcsistcufcs 

En cste estudio traWsc de determinar si las infecciones producidas por b.acilos 
tuberculoses dotados de notable resistencia a la estreptomicina in vitro, responden 
a la estreptomicinoterapia. Antes de iniciar el tratamiento con estreptomicina, 
obtuvidronse de un enfermo bacilos tuberculoses que mostraban resistencia 
normal a la estreptomicina. Obtdvose, del mismo enfermo, despuds de scr 
tratado por cuatro mescs con estreptomicina, un cultivo resistente in vitro a la 
droga. Efectudronse dos experimentos concurrentcmcnte. En uno sc infeetd 
a coba3ms con el cultivo sensible 3' on cl otro a un grupo semejantc con cl cultivo 
resistente. A los 20 dins de la inocuiacidn comenzd cl tratamiento con cstrcplo- 
micina de 10 animalcs en cada gnipo, continuilndosc a diario hasta la muerte 
de todos los testigos no tratados (unas 23 semanas). 

El rcsultado demostrd que la enfermedad on los animalcs infcclados con cl 
cultivo sensible a la estreptomicina, respondid favomblcmcntc al tratamiento, 
aunque on 3 de los 10 aniraales habia presentes Icsioncs activ.as do origen rccicnto. 
Do cstos tres animalcs obtuvidronsc bacilos tubcrculosos cstrcptomicinorrc- 
sistentes. En los animalcs infcctados con cl cultivo cstreptomicinorrcsistcntc la 
enfermedad no cedid al tratamiento. La proporcidn 3' naturalcza do la t\!l>cr- 
culosis en los testigos 3* en cl grupo tratado cran comparables. 

Dcddccsc quo l.as infcccioncs cvocadas on los cobax’os por bacilos ttilwrculosos 
resistontes in vitro a la estreptomicina son rcfractarias al tratamiento con csto 
antibidtico. 
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Eli H. Rubin: Diseases of the Chest. With Emphasis on X-ray Diagnosis. 
Pp. 685, with 355 illustrations (34 plates in color), W. B. Saunders Company, 
Philadelphia and London, 1947, cloth, S12.00. 

By CHESLEY BUSH 

Popularity of the study of diseases of the chest has been increasing for the past 
few years. Rapid strides have been made by thoracic surgery giving more hght 
to the anatomy and physiology of the chest, in addition to technical operative 
procedures. The advent of a new volume in this field bears witness to this. 

Doctor Rubin’s book is by far the best exhibition of good format and good 
printing that has come to our attention lately. The illustrations, many of which 
are in color, are exceptionally clear and well done. They alone make the book 
of permanent reference value. 

The author states that he desires to approach this subject mainly from the 
viewpoint of roentgenology and he has accomplished his purpose veiy skiKuUy. 
In addition he has also presented his subject in a clear, practical and concise 
form “without neglecting basic aspects.” The two-column construction of the 
page has given more space for his subject than would be possible otherwise. 
The page is a delight to the eye as a specimen of the printer’s art. 

The structure of the book should be praised. It is logical, complete and clear. 
Each subject is introduced completely with histogenesis and pathology, and 
certain illustrative case studies are included. We are glad to see the heart be- 
coming recognized as a part of the chest. Doctor Rubin has included it in its 
relations to other chest conditions, and should be given much credit for doing so. 

The subject of tuberculosis is well considered and it is to be noted that all 
modem methods of treatment are included, the fundamentals as well as the 
technical procedures. This is the first time that pneumoperitoneum as a ther- 
apeutic procedure for pulmonary tuberculosis has been included in a text-book. 
It is also to be noted that histoplasmosis is fully discussed in the light of recent 
work, providing an explanation for the tuberculin-negative person with intra- 
thoracic calcifications. 

Certainly many specialists dealing with diseases of the chest may not agree 
with all the statements made. There are probably few fields of medicine w^here 
wider divergences in policies and procedures exist than in the treatment of 
pulmonary tuberculosis. This is noticeable in various parts of the country — 
and in various clinics. Doctor Rubin treats the fundamentals well — ^but some 
might criticize the use of pneumothorax in tuberculous pneumonias, and others 
would say that the complications of artifical pneumothorax are not sufficientl 3 ' 
emphasized, hlany of us believe that, as a general rule, more than one stage of 
pneumonotysis should be avoided, but that continuation of a pneumothorax in 
winch adhesions are not cut is poor treatment. 

Doctor Rubin should be congratulated for the space and emphasis he has placed 

175 



176 


BOOKS 


on post-surgical care. The section on emergencies of the chest is also a com- 
mendable thought. The bibhographical references are carefully and critically 
selected; the index appears to be well prepared. 

The conclusion of this reviewer is that we have here a very valuable addition 
to the field of medical texts, and that this volume should be a part of the medical 
hbrary of those interested. 


Aechibald Reynolds Judd: Diseases of the Chest. Diagnosis and Treatment. 
Pp. xii -}- 608, with I40 illustrations, Philadelphia, F. A. Davis Cogipany — 
Publishers, 1947, cloth, S9.00. 


By CHESLEY BUSH 

The author states that he desires to produce “a brief manual for the general 
practitioner.” On first inspection the book appears of considerable size and 
weight for a brief manual, but the paper is very heavy and the type is very lai-ge — 
so brevity is indeed attained, possibly more than desirable for the general practi- 
tioner. There is also an effort at simplification so that he who runs may read. 

The structure of the book is not beyond criticism. There is no logical se- 
quence and subjects are discussed under headings where one does not expect to 
find them. Factors of resistance to tuberculosis, classification of pulmonary 
tuberculosis and other matters are included under the heading Pneumothorax. 
In fact, the two hundred and more pages devoted to pulmonary tuberculosis are 
largely occupied by expositions of technical procedures and one page is devoted 
to the fundamental problem of rest. The use of certain procedures and their 
techniques change very rapidly in our present world of progress' — ^and conse- 
quently this book will not last as an authoritative guide. In fact, we have here 
an evidence that it is difficult to keep texts up-to-date even on publication. 
Pneumoperitoneum is not mentioned as a therapeutic procedure in the treatment 
of pulmonary tuberculosis, and yet it is being more vodely used day by day in this 
country. Histoplasmosis is not found in the index although it is important in the 
diagnosis of pulmonary disease, as well as an entity in itself. 

Tracheobronchial tuberculosis is considered as a separate disease and not as a 
part of pulmonary disease. And yet if any fact has impressed itself on those 
dealing with pulmonary tuberculosis these days, it is that the bronchial factor is 
present in most pulmonary lesions, and that bronchopulmonary tuberculosis is 
probably a better descriptive term than plain pulmonary tuberculosis. Also 
pleurisy with effusion is treated under diseases of the pleura' — but its intimate 
connection with tuberculosis and pulmonary disease is hardly emphasized. 

The book appears to be slanted all the way toward a surgical viewpoint. This 
would be satisfactory if the medical aspects were also included. Pneumonolysis 
occupies twenty-eight pages versus one page on rest, as an example. 

In conclusion, the reviewer doubts that this book meets the requirements of the 
general practitioner. 
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Lewis J. Moorman: The American Sanatorium Association. A Brief Historical 
Sketch. Historical Series Number 3, pp. 72, National Tuberculosis Association, 
New York, 1 91iT, paper. 

By SIDNEY J. SHIPMAN 

This booklet is a valuable reference manual for those interested in the origin 
and background of the American Sanatorium Association, the predecessor of the 
American Trudeau Society. For those acquainted with the early years of the 
American Sanatorium Association, the historical notes will bring back a host of 
memories and the names of many friends who have gone before. A list of pro- 
grams apd committee activities which follows might be rather dull reading were 
it not for the fact that these activities portray vividly the changing trends of 
thought in the minds of those workers most interested in the management of 
tuberculosis during the years covered by the booklet. For example, the early 
controversy regarding heliotherapy in tuberculosis was a subject of many papers 
prior to the cr 3 rstallization of thought. The early controversies regarding 
activity are described, a subject that bids fair to be again in the foreground of 
discussion because new methods have shovn that it is still — or again — a moot 
topic. The steps that led to the formation of the American Trudeau Society are 
described. 

Doctor Moorman’s lucid and concise style contributes much to the interest 
in this historical development which will become increasingly valuable for ref- 
erence as time goes on. 


Industry, Tubercidosis, Silicosis a7id Compensation. A Symposium. Prepared 
by the Committee on T^iberculosis in Industry of the Natioiial Tuberculosis As- 
sociation and American Trudeau Society. Leroy U. Gardner, Editor. Published 
by National Tuberculosis Association, New York, 1945. Contribidors: Paid 
Bamberger, Leopold Brahdy, Leroy U. Gardner, David Goidd, L. E. Hamlin, 
Herman E. Hilleboe, B. E. Kucchle, A. J. Lanza, Ada Chree Reid, 0. A. Sander, 
TT^. P. Shepard, C. D. Selby, George Wright. Pp. 126, cloth. 

By HARRIET L. HARDY 

Having just attended the Saranac Symposium of 1947, the first since the war, 
this reviewer of Industry, Tubercidosis, Silicosis and Compensation, a National 
Tuberculosis Association monograph, understands what the late Doctor Gardner 
and the Association had in mind in its preparation. The dissemination of 
accurate knowledge of pulmonary disease in industry to those who need such 
material is not easy because of widel 3 ’^ divergent training and point of view, as 
represented bj’^ family phj’^sician, plant physician, compensation lawj'er, plant 
manager .and safety engineer, to enumerate a few specialists concerned. This 
group of papers for the most part succeeds in giving the necessary data to mem- 
bers of different disciplines in utilizable form. 
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Being a physician, this reader was most interested in the chapters on the 
diagnosis of the pncumonoconioses prepared by Dr. Hamlin, Dr. S.ander and 
Dr. Gardner. The family physician is so often puzzled by X-ray reports in- 
cluding reference to a pncumonoconiosis in the differential diagnosis, that he 
would do well to o^\^^ this monograph for reference. The practitioner will be 
helped, in general, by the chapters on the treatment of silicosis. What is said is 
thoroughly safe and sound. Bcc.ausc of the current interest, one would like to 
know a bit more about present practice, though experimental, with aluminum 
ns prophylaxis and therapj’ in hum.ans.* Public health authorities and plant 
ph 5 "sicians will be gratified by the support of their efforts in promoting chest 
X-ray survej^ prov'ided in Part I. 

Since so much was said about the engineering control of dust hazards, it might 
have helped the medical men and the owners of small plants, who do not have 
full-time engineering help, to have had a not too teclmical chapter on this subject. 

Doubtless because the subject it.self is so complex, this reviewer found Part 
III on compensation the least satisfactor}' section of the book. It is excellent to 
raise questions and point out responsibilities, but since the intent of the volume 
seemed to be primarilj' informative, the compensation section might have been 
handled differently. Doctor Brahdy has too much confidence in medical skills 
alone. It very often happens that a physician cannot make a correct diagnosis 
of occupational etiologj' in a given case of disease without help from a properly 
qualified chemist or an industrial hygiene engineer or both. The real problem 
here is that many phj’sicians arc not aware of tliis lack and do not Icnow where to 
look for correct data. 

Mr. Kuechle remarks, "Many times even the employer dealing with new 
chemicals or new combinations of chemicals is unaware of potential hazards to 
the health of his workers.” Is it not reasonable to suggest that the emploj^er is 
responsible for making certain, before he uses potentiall}’- hazardous materials, 
that he has all available data on the action and prevention of toxic effects, if they 
e.xist, of such material? 

Industry, Tuberculosis, Silicosis and Compensation should be vddely distributed 
and used to increase the usefulness of the present important chest X-ray sur- 
veying being done in industiy throughout the country'. 


Manuel Tapia: Formas Analomodlnicas, Diagnostico y Traiamienio de la 
Tuberculosis Pulmonar. Tomo II. Pp. oS8, with 4S9 illustratio7is, Livraria 
Luso-Espanhola-, Lda., Rua Nova do Almada, Lisboa — Barcelona, 1946, paper. 

By WILHELM SUTENTY 

In the opening chapters of this second volume of his standard work. Doctor 
Tapia continues the detailed description of all those types of reinfection tuber- 

* This topic is discussed in a paper by Dr. John W. Berry, soon to be published in the 
Review, accompanied by an Editorial on the same topic by Dr. Anthony J. Lanza. [Edi- 
tor] 
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culosis which have not been dealt with in the first volume: fibro-caseous and 
Caseous tuberculosis, the cavity complex, atelectasis and pleural tuberculosis. 

It is Doctor Tapia’s contention that the definition of a cavity should be re- 
vised. Every tuberculosis starts with caseation. The defensive body reactions 
decide whether the further development of the disease is in the direction of an 
exudative-progressive or a fibrous-retrogressive process. The tissue destruction 
in tuberculosis is essentially cavitary. From an anatomical point of view, 
practically every case of tuberculosis shows destructive foci of various sizes 
which often cannot be visualized in the conventional X-ray film nor even in 
tomograms. A great number of cases with small cavities have no clinical symp- 
toms and remain undetected during life. For this reason, the old concept which 
identified cavities with a far advanced process should be abandoned. 

In Doctor Tapia’s classification, pleural tuberculosis is regarded as a special 
manifestation of tuberculosis; he believes that primary pleural tuberculosis is 
much more common than most authors think. For the development of pleurisy, 
the existence of a primary focus and a particular allergic condition are necessary. 
If these two factors are not present, a local inflammation of the serous mem- 
branes may result \vith later formation of adhesions. This is in contradiction to 
the generally accepted opinion that the exudate is the primary step for the 
formation of adhesions which appear in the region of a peripheral parenchymal 
lesion with involvement of the pleura. Doctor Tapia’s assertion that pleural 
obliteration and adhesions may form without plemal e.xudate is hard to follow. 

The second half of the book is devoted to the clinical and radiological diagnosis 
of tuberculosis and the differential diagnosis with other pulmonary diseases. 
The diagnostic X-ray techniques and methods are described in detail, as are the 
bacteriological procedures. A critical evaluation of the sero-diagnostic tests is 
given.- Although no one method has been satisfactory as yet, further investi- 
gation and development of the flocculation and the complement fixation tests 
should be encouraged, because such a specific test for tuberculosis would make 
early diagnosis possible in more cases than vdth the standard e.xaminations of 
to-day. 

The observations about tuberculin reactions in nontuberculous diseases are of 
great interest. In acute infections vdth or without involvement of the respir- 
atory tract, previous^ positive tuberculin reactions disappeared during the 
acute phase of the disease in almost all of the many cases obser\'ed by the author. 
They reappeared slowly and progressively during convalescence. Only in 
miliar3'- tuberculosis and in the terminal stages of other forms of tuberculosis does 
allergy wane. In Doctor Tapia’s opinion, this transitor}’’ disappearance of 
tuberculin allergy in infections of undetermined etiologj’- is proof of their non- 
tuberculous nature. 

The importance of i\meth’s index and of the sedimentation rate is discussed. 
The increase of plasma proteins is a sign of the response of the defense mechan- 
ism to the infection. New investigations majq bj' using the protein-globulin 
ratio, establish a reliable index for the prognosis of pulmonary tuberculosis. 

Unusuallj' clear X-raj' positives illustrate the mauj- case histories. Unfor- 
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tunatcly, few tomograms arc used; and broncliography has been neglected 
throughout the entire volume, even in the chapters on bronchiectases and bron- 
chial carcinoma. The frequent misspelling of names, the many t 3 'pographical 
errors, the lack of a bibliographical index and the author’s frequent use of his 
o^\'n very personal terminology (“granulitis” for miliary tuberculosis etc.) are 
ami 03 dng. As in the first volume, the modem Anglo-.'Vmerican literature is 
only occasionalb-- referred to. With these exceptions, the book is recommended 
reading for the specialist. 


Manuel Tapia, Luis Quintela and /\nselmo Ferilvz de Carvalho: El 
ncumoiorax extrapleural. Pp. 2^6, with 117 illustrations, Livraria Luso-Es- 
panhola, Lda., Rua Nova do Almada, S6 a 90, Lisboa — Barcelona, 1947, board. 

Bb a. a. moll 

Extrapleural pneumothorax has been one of the most controversial procedures 
in the surgical treatment of tuberculosis. This monograph explains its founda- 
tions, its technique and its indications as well as its complications, deficiencies 
and disadvantages. The need of early diagnosis and the diiTerent results secured 
by various surgeons are pointed out. Tufficr is given credit for liis pioneer work 
in pulmonar 3 ’’ surgeiy, beginning with his pleuroparietal dccollcment — the fore- 
runner of e.xtrapleural pneumothorax — ^in 1S91 and, after a series of changes 
including plombage, going back, in 1926, to extrapleural pneumothorax. T 3 q)- 
ical well illustrated case histories arc reported to demonstrate the points em- 
phasized. The literature cited is ample and representative, including a number 
of American papers, most of them published in the Re'stew, and a few from 
Latin America. The series of cases treated b 3 ' the authors, with a follow-up 
period of at least six months, numbers 73; vdth good results in 67.2 per cent, 
doubtful in 8.2 per cent, and failures in 24.6 per cent. This compares to a grand 
total of 60 per cent of successes with extrapleural pneumothorax in the literature. 
The rate of successes went up to 73 per cent in 52 uncomplicated cases and 
92.5 per cent in 27 “ideal” cases, but it decreased to 52 per cent in 25 patients in 
whom indications were liberalized. Results were somewhat better with oleo- 
thorax (78.3 per cent in 23 cases) than with pneumothorax (68.9 per cent in 29 
cases). Negative findings vdth tomography and guinea pig inoculation are 
considered the measures of success. Corrected operative fatalit 3 ' did not e.xceed 
2.7 per cent in the series. The so-called medical extrapleural pneumothorax 
sponsored by Rotta is not encouraged. Its use, however, b 3 ’^ Medici and Sam- 
pietro in Argentina for sectioning otherwise noncuttable pleural adhesions is 
praised. This book is a conscientious and fair appraisal of a method in dispute b 3 ’^ 
experts familiar with practicall 3 '- every phase of the subject. 
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R. O. Drabkina: Allergy in Txiberculosis. State Institute jor Scientific Research 
in Tuberculosis at Kiev, 1940 

Bu MAX B. LURIE 

This is a comprehensive review of the world literature on allergy and immunity 
in tuberculosis donm to 1938. It also includes an original investigation on the 
nature and role of heteroaUergy in tuberculosis. It presents additional evidence 
for the view that tuberculosis enhances the physiological activity of the reticulo- 
endothelial system not only against the tubercle bacillus, but also against a 
variety of unrelated bacteria, such as colon bacilli, streptococci and staphylo- 
cocci. This is evidenced not only by an increment in the phagocytic activity of 
these cells for these microorganisms, as demonstrated by other workers, but also 
by the greater capacity of tuberculous animals to remove these microorganisms 
from the circulation. This increased reactivity of the reticulo-endothelial 
system also explains the enhanced resistance of tuberculous animals against 
cholera, anthrax etc. In the same category is included the observation of the 
greater capacity of tuberculous animals to produce nonspecific antibodies. The 
increased toxicity of colon bacilli for tuberculous animals is ascribed to the same 
mechanism; for, the activated mesenchyme of the allergic animal may release 
more endotoxin from colon bacilli in a given time than that of a normal animal. 
However, this increased sensitivity of the tuberculous animals to nonspecific 
irritants may have a deleterious influence on the tuberculous process. If tubercle 
bacilli circulate in the blood, as thej' do from time to time, nonspecific inflam- 
matory processes may reactivate dormant lesions or may even induce the for- 
mation of new lesions in the joints, skin and other organs, due to the well knonm 
phenomenon of the increased pei-meability of blood vessels at the site of inflam- 
mation. On the other hand, tuberculous animals are at times less sensitive to 
toxic agents than normal animals. For example, tuberculous animals may 
tolerate amounts of histamine fatal to normal animals. Hence, anaphylactic 
phenomena are less pronounced in tuberculous animals. The author stresses the 
r61e of nonspecific factors such as vascular, neiamus, nutritional states etc, on the 
intensity of the tuberculin skin reaction in tuberculous animals and the inac- 
curacy of the estimate of the absence of allergic sensitivity on the basis of a 
negative skin reaction. For this reason she does not accept as decisive the ex- 
periments on densensitization as indicating that allcrgj’ pla 3 ’s no role in im- 
munity, for she maintains that there arc no data on the sensiti^^ty of the par- 
enchymal cells in these skin-densensitized animals. In line with Bogomolets’ 
observations on reticulo-cj^otoxic sera, Drabkina noted that small doses of 
tuberculin .stimulate the growth of allergic cells, whereas larger doses inhibit or 
kill them. 

Judging from the French and German summaries, this Russian book appears 
to be an interesting and serious investigation of a problem of wide general 
importance. 
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Emcn Ubbach akd Phiup M. Gottlieb: Allergy. Second Edition. Pp. 
xix + DOS, xi'ilh 412 figures and 64 tables, Grime & Stratton, New York, 1946, 
fahrikoid, S12.00. 


By ALBERT B. BOIVE 

This volume discusses the theoretical, clinical and therapeutic aspects of allerg}' 
in a readable, approved and informative manner. Thoughtful study by any 
physician, including specialists, will increase his knowledge of the subject and his 
appreciation of the importance of allergic reactivities in patients. The authors 
and publishers are to be congratulated in presenting this work to our profession. 

In the first of the three sections of the book, the fundamental knowledge, based 
largely on the experimental and clinical researches of the last fifty j-ears, is ex- 
tensively presented. The relation between allergy, anaphylaxis, atopy and 
immunity is ably discussed. Various views on allergy and immunity, especially 
in tuberculosis, are of interest. Theories of the origin of allergy and its effect 
on the body tissues are considered. Experimental anaphjdaxis and allergy are 
described. The effect of antigens and various recognized antibodies in pro- 
ducing sensitization and the allergic reactions in tissues receive consideration. 
In this section, also, the methods of testing, the preparations of allergens and the 
specific and symptomatic measures available for the control of clinical allergy will 
be found. 

In Section 2, most of the recognized and some hj-pothetical causes of clinical 
allergy are discussed. Here one finds the most recently recognized allergies, to 
penicillin, diodrast, gold salts and the important Rh factor. The man}' causes 
of contact allergy and the often debatable physical allergies are described. The 
role of bacterial and virus allergj' in infectious diseases, producing the clinical 
manifestations of allergies, receives attention. 

The many symptoms arising from allergic reactions in practicall}' all tissues 
of the body are to be found in Section 3. Thus nasal, sinal, bronchial, gastro- 
intestinal, cutaneous, central nervous sjrstem, ocular, aural, cardio-vascular, 
hematopoetic, joint and genito-urinary manifestations of allergy, as reported in 
the literature, are disclosed to the reader. Because of the frequency of pollen 
allergy, the pollens especially necessary to consider in each of nine logical botan- 
ical divisions of our country are listed. These lists might have contained a 
larger number of pollens of secondary importance. References to published 
surveys in these various areas also would have been helpful, since many allergists 
believe in treatment with a large number of pollens which the patient inhales, 
even though reactions may be small or absent. The use of very weak 
dilutions, especially for coseasonal treatment, as advised bj' Hansel and Rowe, 
could have been noted in this section. 

The discussion of all of these problems is based on many of the important 
contributions in the hterature of the last half century. No attempt to review 
all of this literature has been made, accounting for the omission of many refer- 
ences which may seem important to various students. Many allergists, more- 
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over, will disagree with, the writers’ continued recommendation of propetans for 
the control of food allergy. Certain procedures which have generally been 
found inefficacious, such as the oral desensitization to foods, are advised without 
critical comment. Detailed menus and recipes for the accurate use of elimi- 
nation diets could have occupied some of the space devoted to directions for the 
exclusion of single foods, such.as egg, milk or wheat. Rarely do we see a patient 
allergic to only one food. 

Future editions might prove of added value if statistics on large numbers of 
successfully treated patients with various manifestations of allergy were in- 
cluded, from which justified deductions concerning the usual allergenic causes 
and the best methods of control could be dra'wn. More case reports with brief 
specific discussions of the treatment and prolonged follow-up observations would 
also be valuable. ■ 


Books Received 

John Francis: Bovine Tuberculosis. Including a Contrast with Human 
Tuberculosis. Pp. 220, with 36 illustrations and 21 tables, Staples Press 
Limited, Cavendish Place, London, Wl, 1947, fabrikoid, 25 ’-net. 

E. Grahb: Tuberkulose Reinfektion beim Rinde und ihr Einfluss auf dieRe- 
sistenz. Pp. 93, 1947, S. Karger, Basel^ — New York, paper, Snuss francs 12. 

Gertrude E, Hodgman: A Public Health Survey of Saratoga County, New 
York, 1945-1946. Pp. 136 + xv, survey made for the Saratoga County 
Tuberculosis and Public Health Association, Inc., Saratoga Springs, N. 
Y., paper, $1.25. 

Arthur F.Kraetzer. Procedure in Examination of the Lungs. With Especial 
Reference to the Diagnosis of Tuberculosis. Third Edition, revised and 
with a Preface by Jacob Segal. Pp. xviii -f- 150, vuth 16 figures and 14 
X-ray plates. New York, 0-xford University Press, 1947, cloth. 

S. G. Lemaitrb; La Radiophotographie Syst5matique au Service de la Lutte 
Anti-Tuberculeuse dans la Region du Nord. Pp. 87, £dit6 par la Croix- 
Rouge Fran^aise, 12 Square Jussieu, Lille, paper. 

0. M. Mistal: La Tuberculose dans le Monde. Preface by Prof. G. Bickel. 
Pp. 496, Avith 73 illustrations, Librairie Payot, Lausanne, 1947, paper. 

J6n Sigurdsson: Studies on the Risk of Infection with Bovine Tuberculosis to 
the Rural Population. With Special Reference to Pulmonary Tuberculosis. 
Acta Tuberculosea Scandinavica, Suppleraentum XV. Pp. 250, Einar 
Munksgaard, Copenhagen, 1945, paper, Dan. Kr. 15. — . 



AMERICAN TRUDEAU SOCIETY^ 

Report of the Arizona Trudeau Society 
Dr. William H. Oatway, Jr., Secretary 

The affairs of the Arizona Trudeau Society seem to be in good order at the end 
of the first year and a half. 

The 1946 fall meeting was held in Phoenix in November. Original reports 
were given on X-ray Diagnosis of Endobronchial Ttiberculosis, Planigraphic 
Studies and Interpretation and Treatment and Pathology of Hemothorax. Dr. Ray 
Rumel of Salt Lake City was the guest speaker. He gave a paper on Resection 
of Pulmonary Disease. His expenses were paid by the American Trudeali 
Society for which the Arizona Society is grateful. 

It was decided that the Constitution should be amended to decrease the num- 
ber of meetings per year from two to one, and preferabl}’’ to have it in the fall. 

A spring letter is being prepared for the members to maintain contact as well 
as to give recent therapeutic data. The Tucson officers of the Society arranged 
for the hospital “Depot” distribution of streptomycin during the brief period of 
such necessity during the past fall. 

The officers remain the same for 1947, due to the two-year tenure rule. The 
officers are: Dr. E. J. Nagoda, President; Dr. Howell Randolph, Vice-President; 
Dr. Lloyd Swazey, Treasurer; and Dr. William H. Oatwaj’’, Jr., Secretar 3 \ 


Report of the California Trudeau Society 

Dr. C. G. Scarborough, Secretary-Treasurer 

The 1947 annual meeting of the California Trudeau Society will be held in con- 
junction with the annual meeting of the National Tuberculosis Association in San 
Francisco in June. 

The principal activities of the California Trudeau Society during the year 
ending March 31, 1947 may be briefly summarized as follows: 

Committee Activities 

(1) The Committee which was appointed to suggest standards to be used by 
Health Officers in deciding criteria of conununicability in tuberculosis held 
several meetings and presented its report. 

This report was duplicated and sent to each Health Officer in the State. 

{2) The Executive Committee of the Society met in San Francisco on October 
18, 1946 and discussed future policies with reference to consultative clinics, 

1 All of the section reports published in this section were presented at the 42nd annual 
meeting of the American Trudeau Society, Medical Section of the National Tuberculosis 
Association, San Francisco, California, June 14-15, 1947. 
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postgraduate courses for physicians, examination of groups of patients in local 
communities under a plan whereby the local physicians of these patients would 
have the opportunity to be present for a discussion of the films and findings on 
these patients. 

(S) The Committee on Membership was appointed as editing committee for 
the new Trudeau Society Directory. This preparation of the directory has been 
completed and it is now ready for printing. The new directory will contain 147 
names. 


Film Readings 

Members of the Society have read an approximate 300,000 X-ray films taken 
in mass X-ray sun^eys throughout the State. 

Speakers for Medical Societies 

An increasing number of County Medical Societies have been supplied ivith 
speakers, who have addressed County Medical Society meetings. This is a 
healthy sign indicating the stimulation of the interest of the local medical so- 
cieties in our work which has been evidenced during the year. 

Fhtorograph 

One issue of Flnorograph was published during the year and mailed to the 
members. 


Correspondence 

Replies have been made to various persons who have written the society seek- 
ing information upon specific matters. 


Report of the Eastern Section of the American Trudeau Society 

Dr. N. Stanley Lincoln, Secretary-Treasurer 

The nineteenth annual meeting of the Eastern Section of the American 
Trudeau Society was held at the Pennsylvania Hotel in Xew York City on 
Friday, November 8, 194G. The Clinical Section on Chronic Pulmonary 
Diseases of the Tuberculosis Conference of ^letropolitan Neiv York jointty 
sponsored the program and meeting. 

After the usual registration, the meeting was called to order at 9:45 a.m. by 
Dr. Olin Pettingill, who presided. There were present 300 members and guests. 

The minutes of the 1944 meeting, held at the Hotel Penns 3 dvania on Januarj' 
21, 1944, were read and on motion accepted and ordered filed. 

The report of the Secretary was read and, on motion duh’ made, seconded and 
unanimouslj' carried, was ordered filed. (Copj-- added to end of this report.) 

The Chairman appointed the following committees: 
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Auditing Committee 

Dr. Artilur i^L Stokes of Mt. Morris, N. Y. 

Dr. John H. Korns of ‘V^niitc Plsins, N. Y. 

After auditing the accounts, Dr. Stokes moved the acceptance of the Treas- 
urer’s report which was unanimously carried and the report ordered filed. 

Nominating Committee 

Dr. F. hlnuricc MePhedran of Philadelphia, Pa. 

Dr. John Hayes of Saranac Lake, N. Y. 

Dr. Hubert Bo 3 ’lc of Cambridge, Mass. 

This committee reported as follows: 

President Dr. David A. Cooper of Philadelphia, Pa. 

Vice-President Dr. Herbert R. Edwards of New York City 

Secretary-Treasurer Dr. N. Stanley Lincoln, Ithaca, N. Y. 

There being no nominations from the floor, on motion duly made, the Secretary 
was ordered to cast a unanimous ballot for the slate as proposed. 

The following new members were proposed and, on motion made b}"- Dr. 
MePhedran, duly seconded and carried, the Secretarj’’ was ordered to cast a 
unanimous ballot for their election. 

Active Members 

Dr. Nathan A. Goldstein, Flushmg, N. Y. 

Dr. Horace C. Reider, Bryn Mawr, Pa. 

Dr. Marguerite D. Shepard, Hartford, Conn. 

Dr. Alfred Ring, Jamaica, N. Y. 

Dr. William P. McHugh, Cambridge, Mass. 

Dr. Otto Brantigan, Baltimore, Md. 

Dr. Arthur Robins, New York City 
Dr. Raymond C. Ryan, Jamaica, N. Y. 

Dr. Hariy Epstein, Jamaica, N. Y. 

Dr. John B. O’Connor, Trudeau, N. Y. 

Associate Members 

Dr. John Cannon, Scarsdale, N. Y. Dr. Gordon Meade, Rochester, N. Y, 

The scientific and luncheon meetings were held following the business session 
as indicated in the program. 

Doctor Childress, Chairman of the Clinical Section of the Tuberculosis Sana- 
torium Conference, presided at the afternoon scientific session. 

On motion duly made and seconded the meeting was adjourned. 

Secretary’s Report 

In 1945, the membership was polled and a very real interest in a Section Meet- 
ing was expressed. But due to food rationing, restrictions on travel and shortage 
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of hotel space, it became apparent to the officers that it was not feasible to 
attempt a Section Meeting. 

At the present time, the membership data are as follows: 


1. Active members 206, including 26 still in military service 

2. Associate members 53, including 13 still in military service 

3. Emeritus 2 

4. Total 261 


■ Since the previous meeting in January, 1944, 11 members have passed from us 
to their Great Reward; and 20 more have resigned, transferred to other sections 
or have been lost. Because there has been no opportunity for the election of 
new members, our present roster is definitel}'- below its normal strength. Dr. 
Guild, former Executive Secretary of the American Trudeau Society, advised 
that the total membership of that body in the states covered by our Section is 850. 

It should be recalled that associate members are those who are not members of 
the parent organization — The American Trudeau Society. Due to the exigencies 
of war, the Secretary has not taken any action with respect to the termination of 
associate membership of those who did not join the American Trudeau Society 
vuthin the prescribed period of three years. It seems that in the coming year, 
when things have reverted to normal, the by-laws and regulations might be tact- 
fully applied. 

With respect to dues, the membership has been notably loyal. There are only 
11 whose dues are in arrears three or more years, 9 whose dues are in arrears two 
years and 69 who have not paid for 1945. 

The Section has no record of the military service of its members, except the 
lone fact that some were in service. If it is desirable that the Section archives 
contain data of this nature, then the individual members should forward such 
data. 

Suggestions as to how your Secretary can serve you better are always welcome. 


Report of the Florida Trudeau Society 
Dr. R. D. Thompson, President 

At the annual meeting of the State Tuberculosis and Health Association held in 
Miami on May 1-2, 1947, there was organized a Florida section of the American 
Trudeau Society with twenty-one ph 3 ^icians signed up. In addition there are 
many others who belong to the American Trudeau Society but were not at the 
meeting and who will become members of the Florida Trudeau Society. 

Of course, the Florida Society ^vill act as the Medical Section of our State 
Tuberculosis and Health Association and will alwaj'S meet at a time when the 
State Association has its meeting. The officers will act as a Program Conunittee 
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for the Medical Section lending ovei^- assistance possible to the State Association. 
The officers elected were the following: 

President 11. D. Thompson, M.D., Orlando, Florida 

Vice-President Isaac C. Clippes, M.D., Miami, Florida 

Sccret.arj'-Trcasurcr C. M. Sharp, M.D., Jackson\’ilic, Florida 


Report of the Illinois Trudeau Society 
Dr. L. L. Collins, Secretary-Treasurer 

We are planning a luncheon and X-ray presentation program in connection 
with the Illinois Tuberculosis Association’s annual meeting to be held in Peoria 
the 2Sth and 29th of April. We also have a meeting planned in the early part of 
October with the Sangamon Medical Societ}’- at Springfield, Illinois. 

A summary’- of a meeting held on December 10, 194G, follows: The regular fall 
meeting of the Illinois Trudeau Society was held in conjunction with the Medical 
Societ}’- meeting at Lake County Sanatorium, Waukegan, Illinois, on December 
10, 194G, and was called to order at 2:15 p.m. bj’^ the President, Dr. Loewen. 
There were about 27 present for the afternoon meeting. 

The first paper was by Dr. L. E. Josljm, from the Abbott Laboratories, and his 
subject was Sulfones and Streptomycin in Acid-fast Infections. Dr. Josbm’s 
paper was discussed by Dr. Swean}’’ and Dr. Petter. 

The second paper was by Dr. M. Joannides, Chicago, Illinois. His subject was 
Experiences xvith Differential Pressure Chamber. Dr. Joannides showed slides 
and moving pictures demonstrating the action of the iron lung on tuberculosis. 
Dr. Joannides then gave a report on some person treated by this method. He 
expressed the opinion that this method of treatment has some possibilities. His 
paper was discussed by Dr. Bullen and also by Dr. Loewen. 

The third paper was by Dr. E. A. Piszczek, Chicago, Illinois. His subject 
■was State Subsidy for Care of Txihcrculous Patients. This paper brought out a 
rather large discussion by Dr. Tucker, Dr. Brjmn, Dr. Newitt and Mr. Shahan. 

The fourth paper was by Dr. A. Lennarson, Waukegan, Illinois. He pre- 
sented a case of Tuberculosis of the Diner Ear. The case was a boy aged 10 
years who had a paralysis of the left side of his face and a tuberculosis of the 
temporal bone. A recess of fifteen minutes followed the discussion of the last 
paper. 

A business meeting was called to order by the President, Dr. Loewen, at 

5:30 p.m Dr. Bosworth, chairman of the nominating committee, presented 

the following slate for the consideration of the members of the Trudeau Society: 
President, Dr. Petter; President-Elect, Dr. Bulley; Vice-President, Dr. Webb; 
Secretary-Treasurer, Dr. L. L. Collins. Two members for the executive com- 
mittee, Dr. Loewen and Dr. Turner. Dr. Bosworth moved that the report of the 
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nominating committee be accepted and that a unanimous ballot be cast for the 
persons nominated. Dr. Bryan seconded the motion. Motion carried. 


Dr. Bryan then presented a request by Dr. Herbolsheimer of the State De- 
partment of Health requesting that the Illinois Trudeau Society make recom- 
mendations for the tuberculosis control program in the State of Illinois. A com- 
mittee was appointed and this committee met at Rockford at 1:00 p.m. on 
December 8, 1946. Those present were: Chah-man, W. J. Br 3 mn, M.D. ; Robinson 
Bosworth, M.D.; Kenneth Bulley, M.D.; Charles Fetter, M.D.; and Arthur 
Webb, M.D. Mr. W. P. Shahan, Executive Secretary of the Illinois Tubercu- 
losis Association, was present by invitation and acted in an advisor^'- capacity. 


Consideration was given as to the advisability of developing tuberculosis 
divisions in general hospitals in lieu of sanatoria. The committee, however, felt 
that this was not wise; and Dr. Bosworth moved that, because the need for tu- 
berculosis beds is great in several areas of the State of Illinois, and because 
tuberculosis departments or divisions of general hospitals may not be expected to 
solve the problem satisfactorily, and because due regard should be given to the 
fact that the care of tuberculous patients in the State of Illinois be financed by 
specially authorized sanatorium taxes, and because such monies set aside for 
tuberculosis should be used for the control and eradication of tuberculosis, and 
because the establislunent of wings or divisions in general hospitals might be 
conducive to the use of such funds for other purposes, and because the recognized 
difference in the per capita cost of general hospitals and sanatoria might result m 
increased costs in the care of such tuberculous patients, and because such an 
arrangement might bring about the neglect of proper epidemiological programs, 
therefore, be it resolved that this committee is not in favor of the construction or 
setting aside of tuberculosis divisions in general hospitals for the care of tubercu- 
lous patients at this time. The motion was seconded and carried unanimous^. 

The committee, however, did not wish to discourage the care of tuberculous 
patients in general hospitals and recommends that any teaching hospital set aside 
not over 10 per cent of its bods for the diagnosis, stud}’- and outline of treatment of 
tuberculosis patients for teaching purposes among its doctors, internes, residents, 
students, and nurses, but that such patients should not receive permanent sana- 
torium care in such general hospitals. The committee, therefore, recommends 
that all general hospitals be encouraged to establish communicable disease wards 
and that tuberculosis be considered in the same light as other communicable 
diseases. The committee further reconvmends and urges that all general hos- 
pitals establish tuberculosis case-finding procedures among its staff and patients 
and that all patients in the out-patient department, as well as those admitted to 
the hospital proper, receive an X-raj’ film of the chest as part of their general 
phj’-sical examination. It is also recommended that the staff and emploj'ces 
have X-raj's of the chest at regular intervals. 
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Report of the Trudeau Sociefy of Los Angeles 

Dr. Arthur E. T. Rogers, Secretary-Treasurer 

The roster of active members of the Los Amgeles Trudeau Society has passed 
the number of one hundred during the year of 1947, with the following serving as 
officers for the current year: 

President Edward S. Kupka, M.D. 

Vice-President Joseph L. Robinson, M.D. 

Secretary-Treasurer Arthur E. T. Rogers, M.D. 

Regular business and scientific meetings have been held every month, includ- 
ing symposia prepared by the staffs of the Olive View Sanatorium, the San Fer- 
nando Veterans Administration Hospital and the Los Angeles Sanatorium. A 
joint meeting was also held with the Section on Radiology of the Los Angeles 
County Medical Association. 

Attendance at the various meetings varied from 50 to 70 per cent of the 
membership, and papers covering many aspects of chest diseases were presented, 
with considerable emphasis on tracheobronchial tuberculosis, streptomycin 
therapy in tuberculosis and its complications, and pulmonary resection in the 
treatment of tuberculosis and malignancy. 

The Society meets on the fourth Tuesday of every month from October to 
May, and physicians visiting the West Coast are always welcome guests. 


Report of the Massachusetts Trudeau Society 

Dr. William R. Martin, Secretary-Treasurer 

The Massachusetts Trudeau Society held three regular meetings during the 
year 1946, in January, May and October. These meetings, since the onset of the 
war, have been held at the Hansard Club, Boston. Beginning with the next 
meeting in May, 1947, we are planning to resume our custom of meeting at the 
various sanatoria throughout the State. 

At the fall meeting in October, it was voted to increase the membership from 
100 to 125 in order to admit new members. The present membership is 105. 

The present officers are: 

Dr. Richard Sweet — President 

Dr. Donald lung — Ifice-President 

Dr. William R. hlartin — Secretaty-Treasurer 

Officers are elected for the year at the annual meeting which is held in Ma5'. 
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The report of the Nominating Committee was. unanimously accepted. The 
following scientific programs were presented: 

Treatment of Hemorrhage — ^Dr. R. V. Ebert. 

Differential Diagnosis of Pulmonary Masses — Dr. Dan Pink. 

A moving picture Technique of Mass X-ray Survey — State Department of Health. 

The annual winter meeting of the Minnesota Trudeau Medical Society was 
held at the Nicolet Hotel, Minneapolis, Minnesota, on January 31, 1947. Fifty 
members and guests were present. 

Dr. Fenger also reviewed the functions of the Pembine meeting. This meet- 
ing will be held in September, 1947. A motion was made and seconded that the 
additional seven men be chosen bj’’ the president to attend this meeting. 

Dr. Sandell suggested that, in view of the money the society had, a guest 
speaker be asked to be on the program in the future, and that the society pay his 
expenses. 

A motion was made bj' Dr. Hedberg and seconded b 3 ^ Dr. Mariette that the 
Executive Committee be authorized to choose a guest speaker to talk on BCG or 
otherwise, the society paying his expenses. 

The following scientific program was presented: 

Early Diagnosis of Cancer of the Lung — Dr. Leo Rigler. 

Some DifflcxilHcs in Diagnosing Cancer of the Lung— -Dr. Frances ICing. 

The annual spring meeting of the Minnesota Trudeau Medical Society will be 
held at the Mayo Foundation House on Tuesday'', Maj' 20, 1947. A luncheon at 
the Majm Foundation House will be held at 12:00 noon. 

The following scientific program will be presented: 

Technique and Discovery of Malignant Cells in Sputum — Dr. J. R. McDonald, Roches- 
ter, Minnesota. 

Nciu Data on Correlation between Mitral Stenosis and Pulmonary Tuberculosis — ^Dr. 
D. T. Carr, Rochester, Minnesota. 

Tracheobronchial Tuberculosis Treated vnth Streptomycin — Dr. A. M. Olson, Rochester, 
Minnesota. 

Upper Lobe Carcinoma Which Might Be Confused with Tuberculosis — Dr. 0. T. Clagett 
and associates, Rochester, Minnesota. 


Report of the Mississippi Valley Trudeau Society 
Dr. John D. Steele, Secretary 

The 1946 meeting of the iMississijjpi l allei' Tnideau Society was held at the 
Hotel Sherman, Chicago, Illinois, on September 26 and 27. The medical pro- 
gram was of excellent quality and was well received. Free discussion took place 
on practic.ally all papers, being espcciallj* free following the papers presented by 
Doctor Holm and Doctor Custer. 
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The following program was presented: 

Thursday, September 26 
9:00 a.m. 

Epidural Anesthesia in Thoracic Surgery — ^Y. F. Fujikawa, M.D., Amoldo Neves, 
M.D., C. A. Brasher, hl.D., Mt. Vernon, Missouri; and W. W. Buckingham, M.D., 
Kansas City, Missouri. 

A Method of Performing Bilateral Bronehographic Studies — W. Schmidt, M.D., 
Rochester, Minnesota. 

The Diagnosis of Right Heart Enlargement by Angiocardiography (A Preliminary Report) 
— Nathan Grossman, M.D., Milwaukee, Wisconsin. 

BCG Vaccination in Denmark — Johannes Holm, M.D., Copenhagen, Denmark. 

2:00 p.m. 

Current Medical Research in Tuberculosis — Henry Stuart Willis, M.D., Detroit, Mich- 
igan. 

The Need for Cooperation in RehaiiHtaiion of the Tuberculous — C. K. Himmelsbach, 
M.D., Sr. Surgeon, II.S.P.H.S., Chicago. 

The Physician’s R6le in Rehabilitation of the Tuberculous — Norvin C. Kiefer, M.D., 
Surgeon, TT.S.P.H.S., Washington, D. C. 

Discussion. 

Our Voluntary Health Agencies — William P. Shepard, M.D., President, National 
Tuberculosis Association, San Francisco, California. 

Tuberculosis Control among Hospital Personnel — H. McLeod Riggins, M.D., President, 
American Trudeau Society, New York, New York. 

Discussion, 

8:30 p.m. 

X-ray Conference. 

Friday, September 27 
9 :00 a.m. 

Evaluation of 1945 Thoracic Surgery in a County Tuberculosis Hospital — ^Karl P. Klas* 
sen, M.D., George M. Curtis, M.D., and W. L. Potts, M.D., Columbus, Ohio. 

Pregnancy Occurring in a Group of Tuberculous Women — Gertrude F. Mitchell, M.D., 
Detroit, Michigan. 

Analysis of Tuberculin Testing in a Large Sanatorium — ^M. R. Lichtenstein, M.D., 
Chicago, Illinois. 

Tuberculosis Control through Cooperation— EdyrnTd W. Custer, M.D., South Bend, 
Indiana. 

The business session was held on September 27 with Dr. E. S. Mariette pre- 
siding. The president called for the report of the nominating committee. This 
committee, consisting of Drs. F. L. Jennings, A. A. Plej'te and W. J. Bryan, pre- 
sented the following nominations: 

President-Elect — ^Dr. Herbert L. Mantz 
Vice-President — ^Dr. Paul D. Crimm 
Secretary — ^Dr. John D. Steele 

These candidates were elected by unanimous ballot. 
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Report of the Missouri Trudeau Society 
Dr. D. L. Coffman, Secretary-Treasurer 

The annual meeting of the Missouri Chapter, American Trudeau Society, was 
held Saturday, October 19, 1946, at 7:30 p.m.. Hotel Missouri, Jefferson City, 
Missouri; E. E. Glenn, M.D., President, presiding. The followdng were present: 
R. M. James, M.D.; W. L. Gist, M.D.; Geo. D. Kettelkamp, M.D.; W. G. Gunn, 
M.D.; Chas. A Brasher, M.D.; Newell R. Ziegler, M.D.; T. E. Huber, M.D.; 
John Kalish, M.D. ; Bernard Friedman, M.D. ; H. S. Miller, M.D. ; Ira Lockwood, 
M.D.; H. L. Mantz, M.D. ; John A. Saston, M.D. 

The minutes of the previous meeting were read and approved. 

The Nominating Committee reported the following slate: 

President-Elect — Paul Murphy, M.D., St. Louis 

Secretary-Treasurer — D. L. Coffman, M.D., Kansas City 

Executive Committee 

E. E. Glenn, M.D., Springfield 
Geo. D. Kettelkamp, M.D., St. Louis 

Moved by Dr. Mantz that the report be accepted and the secretary instructed 
to cast the ballot. Seconded by Dr. Miller. Carried. 

Report of Membership Committee by Dr. Mantz on qualifications for mem- 
bership. 

Old business — ^None. 

Neto business — ^The executive secretary w^as instructed to enlarge the mem- 
bership list and be sure to include all St. Louis Trudeau members. 

Dr. Mantz, Program Committee, spoke regarding next meetng. There was 
general discussion of time, place and contacts. 

Dr. Kettelkamp reported on the Tri-State Conference, Coronado Hotel, St. 
Louis, February 9 and 10, 1946. 

Dr. Mantz discussed the 1947 Tri-State meeting to be held February 22-23, 
Hotel Edgewater Beach, Chicago, Illinois. The sanatoria to report are: Mount 
Vernon (Missouri State Sanatorium), Chicago Municipal Tuberculosis 
Sanitarium, and Sunnyside of Indianapolis. There will be 60 cases from each 
institution — consecutive cases starting Julj’- 1, 1944. 

Dr. R. M. James, Division of Health, spoke briefly. 

The meeting was turned over to Dr. Mantz, Program Chairman, for the 
scientific session. 

The Tri-State Trudeau Society (Missouri, Indiana and Illinois) met at the 
Edgewater Beach Hotel, Chicago, February' 22 and 23, 1947. 

The hlissouri State Sanatorium, Chicago hlunicipal Sanitarium and the 
Marian County of Indianapolis Sanatorium each presented 60 consecutive ad- 
missions from Januai^' 1, 1945. Response at this meeting was much better than 
last because it was felt those in attendance were becoming more familiar with one 
another. 
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The Missouri Trudeau Societ}"- met again March 30, 1947, at the Hotel Presi- 
dent, Kansas City, Missouri, just prior to the meeting of the Missouri State 
Medical Society. An excellent program was presented and ended with an X-ray 
conference in which a number of interesting and unusual 61ms were presented. 
Results of the election of officers : 

President-Elect — Jesse E. Douglas, M.D. 

Executive Committee Member — ^H. L. Mantz, M.D. 

Secretary-Treasurer — D. L. Coffman, M.D. 


Report of the South Carolina Trudeau Society 

Dr. Samuel E. Miller, Secretary and Treasurer 

The South Carolina Trudeau Society met at the Wade Hampton Office 
Building, Columbia, South Carolina, November 1, 1946. 

Doctor W. Atmar Smith, 'i^’ice-President, presided. 

Doctor John M. Preston acted as Secretary and Treasurer, in the place of 
Doctor John F. Busch. 

Fourteen physicians were present. 

The following officers were elected: 

President — Dr. John M. Preston, Columbia 

Wee-President — Dr. David B. Gregg, Charleston 

Secretarj'- and Treasurer — Dr. Samuel E. Miller, State Park 

Treasurer reported income of sixteen dollars vdthout any disbursements for 
past year. 

Dues of one dollar each were collected from each member present for current 
year. 

Resolution was adopted for the appointment, by the President, of a committee 
to consult with the State Division of Tuberculosis Control on the matter of Mini- 
mum Standards for Physicians, Technicians, Laboratories and Others, who are to 
aid that department in tuberculosis work. 

These appointments will be made by the President at a later date. 

The scientiBc program consisted of an address, vdth lantern slides and X-ray 
61ms, by Dr. David Waterman of Khox\'ille, Tennessee. His subject was An 
Evaluation of Extrapleural Thoracoplasty. He discussed the historj’^ of tho- 
racoplastj^ improvement in teclmique, the lower mortality, selection of cases, 
operative teclmique, complications and end-results. 
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Report of the Southern Trudeau Society 
Dr. J. B. Naive, Secretary-Treasurer 

The Southern Trudeau Society met in the Assembly Room of the Mayflower 
Hotel, Jacksonville, Florida, on October 3, 1946. The occasion was a luncheon 
and reorganizational affair, there being no formal program. The meeting was 
under the direction of the President, Dr. Duane Carr. 

Officers elected were: 

President — ^Dr. Kellie Joseph, Birmingham, Alabama 

Vice-President — Dr. M. D. Bonner, Jamestown, North Carolina 
Secretary — Dr. J. B. Naive, Kno.wille, Tennessee 

In a general discussion regarding future programs, it was the consensus that 
such programs should, as far as possible, take the pre-war form, that X-ray 
clinics should be strongly stressed and that an effort should be made to develop 
the strongest possible one-day scientific program. The officers were instructed 
to act as a program committee and were further instructed to participate with the 
program committee of the Southern Tuberculosis Association in the development 
of a program for the 1947 meeting. It was unanimously voted to request the 
“time and place committee” of the Southern Tuberculosis Association to hold 
that meeting in Birmingham, Alabama. A total of 39 were present. 

There will be another meeting of the Southern Trudeau Association to be held 
in connection with the next meeting of the Southern Tuberculosis Conference. 
This meeting will be held at the Rice Hotel, Houston, Texas, October 2, 3 and 4, 
1947. 


Report of the Texas Trudeau Society 
Dr. T. R. Jones, Secretary 

The Texas Trudeau Society was organized primarily as a sponsoring group for 
the Scientific Section of annual meetings of the Texas Tuberculosis Association. 
The Society assumed full responsibility for the Scientific Section of our 1946 
annual meeting, and is doing the same thing this j^ear — in fact, plans for the 1947 
program are practically complete. 

There follows the minutes of the 1946 meeting of the Texas Trudeau Society. 

The Texas Chapter of the American Trudeau Society met in Houston at 
luncheon in the Rice Hotel on IMonday, September 16, 1946, during the annual 
meeting of the Texas Tuberculosis Association. The meeting was called to 
order by the President, Dr. H. Frank Carman. A total of 42 physicians were 
present. 

In opening the meeting Dr. Carman c.xpressed the tlianks of the Chapter for 
the excellent program prepared for the medical section of the annual meeting 
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under the direction of Dr. J. Edward Johnson, Chairman of the Program Com- 
mittee. Those serving with Dr. Johnson were Dr. E. G. Faber, T5’-ler; Dr. 
James E. Dailey, Houston; Dr. Howard E. Smith, Austin; Dr. Robert J. Nanks, 
Waco. 

Minutes of the previous meeting of the Chapter, held in Austin on September 
18, 19M, were approved as read. Attention was called to the fact that no meet- 
ing of the Society had been held since the organization meeting on that date, due 
to conditions of war which precluded large gatherings because of the difficulty of 
travel. 

Report of the Nominating Committee was presented by the Chairman, Dr. J. 
Edward Johnson. The following slate was nominated to serve for the fiscal 
period 1946-1947: 

President — ^Dr. E. G. Faber, Tyler 

President-Elect — Dr. Elliott Mendenhall, Dallas 
Vice-President — Dr. James E. Dailey, Houston 
Secretary — Dr. Thomas R. Jones, Houston 

There being no nominations from the floor, on motion by Dr. J. B. McKnight 
the report of the Nominating Committee was adopted and these officers dulj’’ 
elected. 

Attending the luncheon as a guest was Dr. Ward L. Moald, Surgeon, 
U.S.P.H.S., Assistant Regional Representative, Federal Security Agency, Office 
of Vocational RehabiUtation, Kansas City, Missouri, who congratulated the 
Society on the fine scientific program prepared for the medical section. Dr. 
Moald spoke briefly on vocational rehabilitation and its relation to the tubercu- 
losis patient, stressing the important r61e which the physician pla}^ in the pro- 
gram. He expressed appreciation for the cooperation which is being given 
Mr. J. J. Brown, Director of Vocational Rehabilitation in Texas, by members of 
the medical profession. 

Dr. Carman commended the program of rehabilitation being carried on in 
Texas, saj'-ing that patients can be returned to work without any difficulty 
through the rehabilitation sendee. He e.xtended the thanks of members of the 
Society to Dr. Moald for his attendance at the meeting. 

There being no further business, the meeting was declared adjourned. These 
minutes were presented by Dr. Mendenhall, former Secretary of the Society. 


Report of the Wisconsin Trudeau Society 

Dr. Helen A. Dickie, Secretary-Treasurer 

The Wisconsin Trudeau Society met at Lake View Sanatorium on April 26, 
1947. 

The entire meeting was devoted to the use of streptomycin in tuberculous 
disease. The first part of the meeting consisted of presentations of the cases 
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■which had been treated from four sanatoria. Dr. Nicholas D'Esopo of Sun- 
mount, New York, reported 25 cases which had completed 120 daj’-s of strepto- 
mycin therapy. The usual dosage was 1.8 grams per da3^ All of the patients 
had tubercle bacilli in the pulmonary secretions which were sensitive to strepto- 
mj’-cin. At the end of four months of treatment 50 per cent of these patients' 
sputum contained tubercle bacilli which were highty resistant to streptomycin. 
Eleven of the 25 patients remained sputum-positive bj’- smear and in all of them 
the organisms were resistant at the end of the period of treatment. Dr. D’Esopo 
concluded that exudative disease responds well initially and that cavities seldom 
close ■with streptomycin therapJ^ There appears to be a definite correlation 
between sensitivity of the tubercle bacillus to streptomycin and the therapeutic 
response. 

Presentations of somewhat smaller groups of streptomycin-treated cases were 
given by Dr. G. D. Guilbert from Wood, Winsconsin; Dr. J. C. Dundee from the 
Veterans Hospital at Waukesha, Wisconsin; and Dr. D. Gutheil of Muirdale 
Sanatorium. Their results were essentially the same as noted previously, that is, 
many cases showed early response, but that cavity closure and complete control 
were seldom realized except in the earty predominantly exudative lesion. 

Dr. Guy P. Youmans of Northwestern University pi’esented a paper on The 
Effect of Slrepiomycin Therapy on Tubercle Bacilli in vitro and in vivo. He found 
that all the tubercle bacilli studied were sensitive to streptomycin initially, but 
that the degree of sensitivity varied with strains. Twenty-nine of 131 cultures 
required more than one microgram of streptomj'^cin per milliliter to inhibit growth 
initially. If the tubercle bacilli were exposed and reexposed through culture 
transfers to streptomj’-cin a marked resistance to the chug occurred in fifty-two to 
120 days. Mice infected -with streptomycin-resistant strains of tubercle bacilli 
were not protected by streptomycin. The significance and probable method of 
development of resistance was discussed. 

Dr. Karl Pfuetze of Cannon Falls, Minnesota, stressed the importance of 
making use of the temporary'' control of the disease to proceed with the usual and 
accepted forms of collapse therapy. For a certain number of patients, strepto- 
mycin can be of great value in controlling the toxemia and recent spreads so that 
major collapse methods can be done to combat the older foci, especiall}' cavita- 
tion, which respond poorly to the drug. 

A short business meeting was held. The major discussion was concerned with 
joining the Wisconsin Anti-Tuberculosis Association as a group. A constitution 
was submitted by the committee composed of Drs. Schmidt, Daniels and Feld. 
This was accepted by the members and ■will be presented to the Board of Di- 
rectors of the Wisconsin Anti-Tuberculosis Association for their approval. Dr. 
Feld was elected as the fifth member of the executive council. 
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At the meeting of the Council held in Houston, Texas on September 30, 1947, 
the following appointments to committees for 1947-1948 were confirmed. 

I. Administrative' 


Budget Committee 
Howard W. Bosworth, M.D, 
H. Corwin Hinshaw, M.D. 
David A. Cooper, M.D. 
Henrj' Stuart Willis, M.D. 
H. McLeod Riggins, M.D. 
Tlieodore L. Badger, M.D. 


Nominating Committee 
Sidney J. Shipman, M.D., Chairman 
John H. Skavlem, M.D. 

Rollin D. Thompson, M.D. 

Membership Committee 
Cheslej' Bush, M.D., Chairman 
Grover C. Bellinger, ^I.D. 

Russell S. Hemy, M.D. 


Constitution and By-Laws Revision 

Carl R. Howson, M.D., Chairman 
Herbert R. Edwards, M.D. 

Ralph Horton, M.D. 

H. McLeod Riggins, M.D. 

John D. Steele, M.D. 


n. Professional Education 


Ameriean Review of Tuberculosis 
Official Journal — Editorial Board 


Emil Bogen, M.D. 
Halbert L. Dunn, M.D. 
Ross Golden, M.D. 

A. J. Lanza, M.D. 
Herbert C. Maier, M.D. 


Lewis J. Moorman, M.D. 
D. W. Richards, Jr., M.D. 
William P. Shepard, M.D. 
Sidney J. Shipman, M.D. 
John D. Steele, M.D. 


C. Eugene Woodruff, M.D. 


Annual Meeting Program {Medical Session) 

Herbert C. Maier, M.D., Chairtnan 
W. Reece Berryhill, M.D. Arthur W. Newitt, M.D. 

Cedric Northrop, M.D. Arthur M. Stokes, M.D. 

Max Firmer, M.D. (ex officio) 


Diagnostic Standards Revision (1) (2) 
Ralph Horton, M.D., Chairman 


Ezra Bridge, M.D. 

W. Edward Chamberlain, M.D. 
Herman E. Hilleboe, M.D. 
Edgar Medlar, M.D. 

Hector Orrego Puelma, M.D. 


Oscar A. Sander, M.D. 
John D. Steele, M.D. 
Ismael Cosio Villegas, M.D. 
George J. Wherrett, M.D. 
Roy A. Wolford, M.D. 


' The members of the Executive Committee, the Council and the Advisory Board were 
listed on page 609 of the December, 1947 issue of the_REviEW. 
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(1) SubcommiUee on Evaluation of Labora- (2) Suhcommittee on Tuberculin Testing 
tory Procedures Joseph D. Aronson, M.D., Chairman 

C. Eugene Woodruff, M.D., Chairman Florence B. Seibert, Sc.D. 

Emil Bogen, M,D. Carroll E. Palmer, M.D. 

Edwin A. Doane, M.D. Sol Roy Rosenthal, M.D. 

M. L. Furcolow, M.D. 

Max Lurie, M.D. 

Edgar Medlar, M.D. 

Mr. William Steenken (NTA) 

Medical Education — National Committee (1) (2) 

Kirby S. Hewlett, Jr., M.D., Chairman 
Theodore L. Badger, M.D. Max Pinner, M.D. 

John B. Barnwell, M.D. John D. Steele, M.D. {.Secretary) 

Robert G. Bloch, M.D. Harold G. Trimble, M.D. 

Paul T. Chapman, M.D. James J. Waring, M.D. 

Kendall Emerson, M.D. George J. Wherrett, M.D. 

Herman E. Hilleboe, M.D. Henry Stuart Willis, M.D. 

Edward N. Packard, M.D. Julius L. Wilson, M.D. 

Howard M. Pajme, M.D. Mr. C. W. Kammeier (NCTS) 


(1) Subcommittee on Famdty and Curriculum (2) Subcommittee 07i Courses for the General 
John D. Steele, M.D., Chairman Practitioner 

Theodore L. Badger, M.D. Harold G. Trimble, M.D., Chairman 

Esmond R, Long, M.D. Herman E. Hilleboe, M.D. 

J. A. Myers, M.D. 

Edv\-in J. Simons, M.D. 

Committee on Medical Education 


Region I 

Theodore L. Badger, M.D., Chairman 
Donald S. IGng, M.D., Co-Chairman 
Hugh B. Campbell, M.D. 

John C. Ham, M.D. 

Kirby S. Howlett, Jr., M.D. 

Paul S. Phelps, M.D. 

Alton S. Pope, M.D. 

John W. Strieder, M.D. 

Miss Mabel Baird (NCTS) 

Region II 

Edward N. Packard, M.D., Chairman 
Herbert R. Edwards, M.D., Co-Chairman 
J. Burns Amberson, M.D. 

Da^•id A. Cooper, M.D. 

John Gibbon, M.D. 

C. Howard Marcy, M.D. 

Russell E. Teague, M.D. 

Mr. G. Ta^rt Erans (NCTS) 


Region III 

Heorj' Stuart Willis, M.D., Chairman 
Howard Bradshaw, M.D., Co-Chairman 
Thomas B. Aycock, M.D. 

W. Reece Berryhill, M.D. 

Rufus F. Pa3’ne, M.D. 

David T. Smith, M.D. 

W. Atmar Smith, M.D. 

Rollin D. Thompson, M.D. 

David H. Waterman, M.D. 

Mr. Frank W. Webster (NCTS) 

Region IV 

JuUus L. Wilson, M.D., Chairman 
Sidnej' Jacobs, M.D., Co-Chairman 
Henr}’- Boswell, M.D. 

Maurice Campagna, M.D. 

H. Frank Camran, M.D. 

Lewis J. Moorman, M.D. 

Robert R, Shaw, JI.D. 

Miss Pansj' Nichob (NCTS) 
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Region V 

Paul T. Chapman, M.D., Chairman 
Jolm H. Skavlcm, M.D., Co-Chairman 
Robert G. Bloch, M.D. 

Harold M. Coon, M.D. 

Bruce H. Douglas, M.D. 

H. Corwin Hinshaw’, M.D. 

Prank L, Jennings, M.D. 

Herbert L. Mantz, M.D. 

John D. Steele, M.D. 

Henry C. Sweany, M.D. 

Mr. Theodore J. Werle (NCTS) 

Region VI 

Jarnes J. Waring, M.D., Chairman 
H. Dumont Clark, M.D., Co-Chairman 
John P. Allen, M.D. 

P. R. Harper, M.D. 

Allan Hurst, M.D. 

Carl Mulky, M.D. 


Stuart Sanger, M.D. 

Miss Helen L. Burke (NCTS) 

Region VII 

Harold G. Trimble, M.D., Chairman 
Sidney J. Shipman, M.D., Co-Chairman 
Grover C. Bellinger, M.D. 

Emil Bogen, M.D. 

Carl R. How’son, M.D. 

John C. Jones, M.D. 

Cedric Northrop, M.D. 

Mr. W. Pord Higby (NCTS) 

Region VIII 

George J. Wherrett, M.D., Chairman 
Hugh E. Burke, M.D., Co-Chairman 
James D. Adamson, M.D. 

Robert G. Perguson, M.D. 

William H. Hatfield, M.D. 

R. M. Janes, M.D. 


Medical Information Coynmiiice 

William G. Childress, M.D., Chairman 
Ezra Bridge, M.D. David E. Quinn, M.D. 

Dean B. Cole, M.D. Raymond H. Runde, M.D. 

Edward W. Custer, M.D. C. M. Sharp, hl.D. 

Paul Dufault, M.D. Russell E. Teague, M.D. 

Cedric Northrop, M.D. Peter A. Theodos, M.D. 

John H. Urabec, M.D. 


Rehabilitation 

Norvin C. Kiefer, M.D., Chairman 
A. Ray Dawson, M.D. Thomas N. Sheen, M.D. 

N. Stanley Lincoln, M.D. Joseph B. Stocklen, M.D. 

William H. Roper, M.D. Mr. Holland Hudson (NTA) 

Mm. C. 0. DeLaney (NCTS) 


Medical Advisory Committee on Health Education 

Arthur A. Pleyte, M.D., Chairman 
William H. Oatway, Jr., M.D. Olin S. Pettingill, M.D. 


in. Medical Research and Therapy 
Committee on Medical Research and Therapy (1) (2) (3) (4) 


Henry Stuart 

' J. Bums Amberson, M.D, 
Charles A. Doan, M.D. 
Rene J. Dubos, M.D, 

H. Corwin Hinshaw, M.D. 
Esmond R. Long, M.D, 


, M.D., Chairman 

Karl F. Meyer, M.D. 

H. McLeod Riggins, M.D. 
Florence R. Sabin, M.D. 
David T. Smith, M.D. 
Francis J. Weber, M.D. 
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(1) Lahoraiory Svbcommiiiee 

C. Eugene Woodruff, M.D., Chairman 
Martin Cummings, M.D. 

William H. Eeldman, M.D. 

Max Lurie, M.D. 

C. Richard Smith, M.D. 

Charles E.. Smith, M.D. 

(2) Th&rapy Svicommittee 

H. Corwin Hinshaw, M.D., Chairman 
Jolm B. Barnwell, M.D. 

Robert G. Ferguson, M.D. 

Kirby S. Howlett, Jr., M.D. 

Daniel Jenkins, M.D. 

Richard H. Meade, Jr., M.D. 


(3) Chemotherapy Subcommittee 

H. McLeod Riggins, M.D., Chairman 
J. Bums Amberson, M.D. 

Emil Bogen, M.D. 

Paul A. Bunn, M.D. 

H. Corwin Hinshaw, M.D. 

IQrby S. Howlett, Jr., M.D. 

Walsh McDermott, M.D. 

Edward N. Packard, M.D. 

Carroll E. Palmer, M.D. 

Arthur M. Walker, M.D. 

(4) Laboratory Svbcommiitee on Chemo- 
therapy 

Guy P. Yomnans, M.D., Chairman 
H. Corwin Hinshaw, M.D. 

C. Eugene Woodruff, M.D. 

Mr. William Steenken (NTA) 


IV. Exchange of Scientific Information with Foreign Countries 
(Committees to be appointed) 

Latin America 

Europe 

Asia 


V. Joint Committees 

The Medical Section will be represented on committees of the U. S. Public Health 
Service, American Hospital Association, American Medical Association, Office of Voca- 
tional Rehabilitation, and the National Tuberculosis Association. 

CThe names of the committees and personnel will be announced later.) 



AMERICAN TRUDEAU SOCIETY 
Postgraduate Courses in Thoracic Diseases 

The followTng postgraduate courses in thoracic diseases are being planned for 
the early part of 1948 by the American Trudeau Society, the hledical Section of 
the National Tuberculosis Association. 

Under the auspices of nine re^onal committees, covering all States and Canada, 
the Society’s program of postgraduate medical education is being carried out in 
cooperation v-ith the medical schools of leading univereities. 

A subcommittee on continuation stud 3 '' of chest diseases for the general prac- 
titioner has recommended a pilot studj' for a national plan. The aim is to bring 
the general practitioner directlj’’ into contact vdth survej’’ work, interpretation of 
X-ray films, and to assist him in the handling of cases in his area, and in his 
practice. Information concerning this course will be given in a subsequent issue 
of the Eeview. 

March 22-26, 1948 Region V (States of; Olno, Indiana, Michigan, Illinois, 

"Ufisconsin, Missouri, Iowa and Miimesota) 
American Trudeau Societj’ in cooperation with the Detroit Department of 
Health and Wajme University College of hledicine, at Herman Kiefer Hos- 
pital, Detroit, Michigan. Chainnan: Dr. Paul T. Chapman, Herman 
lUefer Hospital. Registralionfee: $50.00, 

March 22-27,1948 Region HI (States of: Marjdand, Virginia, West 'i'irginia, 

Kentuck 3 ’-, Tennessee, North Carolina, South 
Carolina, Georgia and Florida, and the Dis- 
trict of Columbia) 

American Trudeau Society in cooperation with the Medical Schools of the 
University of North Carolina and Duke University, at Chapel Hill and 
Durham, North Carolina. Chairman: Dr. H. Stuart Willis, North Carolina 
Sanatorium, McCain, North Carolina. Registralionfee: $50.00. 

April S-17, 1948 Region I (States of: Maine, Vermont, New Hampshire, 

Massachusetts, Connecticut and Rhode 
Island) 

American Trudeau Society in cooperation vdth the Medical Schools of Har- 
vard University, Tufts College and Boston University, at Boston, Massa- 
chusetts. Chairman: Dr. Theodore L. Badger, 264 Beacon Street, Boston, 
Massachusetts. Registralionfee: $100.00. 

April 12-24, 1948 Region IV (States of: Alabama, Arkansas, Louisiana, 

^Mississippi, Oklahoma and Texas) 

Plans not yet completed. Chairman: Dr. Julius L. Wilson, Pr^^nia and 
Aline Streets, New Orleans 15, Louisiana. Rcptsfrafio7i/ce: $100.00. Course 
to be held at Dallas, Texas. 
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Exhibit at Annual Meeting in New York 


Plans are being made for a scientific exhibit to be held in connection with 
the annual meeting of the National Tuberculosis Association at the Hotel Peim- 
sylvania, New York, New York, June 15 to 18, 1948, according to an announce- 
ment by Dr. William H. Roper, Chairman of the Scientific Exhibit Committee. 

Individuals interested in exhibiting material dealing Arith various aspects of 
tuberculosis and also nontuberculous pulmonary disease are invited to submit, 
not later than March 1, a preliminarj’- description of the proposed e.xhibit. The 
description should be sent to Dr, William H. Roper, Director, Research Section, 
Anny Medical Research and Development Board, P. 0. Box 6027, Fitzsimons 
General Hospital, Denver 8, Colorado. 

Because of space limitations, the Committee has stated it reserves the right to 
use its discretion in the final selection of material. 
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also be responsible. For this reason and 
because of Pick’s significant contribution, it 
is argued that the condition should be knomi 
as Hutinel-Pick’s syndrome. In the Chil- 
dren’s Hospital from its opening to August 
31, 1946, there were 773 cases of tuberculosis 
among 15,678 admissions (4.93 per cent), 
meningitis (255 cases), pulmonarj' (239), 
bone-joint (127) and miliarj’- t 5 TDes (28) head- 
ing the list . — Tuberctilom cardiohepatica m el 
nifio {slndrome de Hutinel-Piek), L. Berlanga 
Berximcn, Bol. 7n(d. d. Hasp, inf., Mexico, 
March-April, 1947, 4: 1S4.—{A. A. Moll) 

Miliary Tuberculosis with Heart Involve- 
ment. — In a 4-year-old boj% who had suf- 
fered from malaria when 2 years old, a diag- 
nosis of pulmonary tuberculosis was made on 
entering the hospital. The condition pro- 
gressed, with jaundice and finallj' meningitis 
developed and he died. The autopsy dis- 
closed miliary involvement of both lungs, 
liver, spleen, bowel, meninges, and, most 
uncommon, heart and large blood vessels. 
Enlarged nodes filled the mediastinum and 
mesentery, two of these masses pressing upon 
tire gall-ducts. A large node on the lower 
surface of the right lung was considered to be 
the primary focus. The tuberculous charac- 
ter of the lesions was confirmed by histological 
and bacteriological studies. — T^tberetdosis gm- 
eralizada, M. Salas, E. Contreras R. & J. 
Undo, Bol. rned. d. Hosp. inf., Mexico, 
March-April, 1941, 4: 201. — (A. A. Moll) 

Tuberculous Endocarditis. — A case of late 
primarj'^ pulmonary' tuberculosis in a 26-year- 
old female, followed by generalized miliary- 
tuberculosis, tuberculous endometritis and 
tuberculous endocarditis of the chordae (endi- 
ncac, is described. There were no clinical 
signs of the endocarditis and the EKG was 
normal. The hematogenous dissemination 
occurred during the course of a pregnancy. 
The infant died of tuberculous pneumonia 
twenty-five daj*s after birth. — l/bcr Endo- 
carditis iuberadosa mid hongcnitalc Lvngm- 
lubcrhdosc, M. Avfdcrinaxtr, SeJnreiz. Ztschr. 
f. Tvbcrk., 1947, 4: 199.— {B. Gcrstl) 


Tuberculoma of Myocardium. — ^Myocardial 
tuberculosis occurs in three forms : (I) miliary, 
{£) nodular, (3) infiltrating. A 20-3’ear-old 
colored man was seen who died noth the signs 
and symptoms of chronic moderately advanced 
pulmonary tuberculosis with serofibrinous in- 
volvement of the left pleura and multiple cold 
abscesses. There were no symptoms or signs 
of a cardiovascular involvement. On au- 
topsy, in addition to tuberculosis of lungs and 
other organs, there were found three tubercu- 
lous nodules in the left auricle: one was at 
the base of the mitral valve, 2 cm. in diameter, 
and two smaller ones were in the myocardium 
of the left atrium . — Tvhercnloma of the 
Myocardivm: A Case Report, S. M. Ravch- 
werger & R. J. Rogers, Am. Heart J., Angnst, 
1947, 34: 2S0.—(G. C. Lcincr) 

Radiography in Tuberculosis of Esophagus. 
— On the basis of 2 cases verified by biopsy and 
autopsy, and 4 more reported in the litera- 
ture, the roentgenographic changes produced 
by tuberculosis of the esophagus are described 
as those of ulceration, stenosing infiltration 
or tumor. Signs of ulcer and infiltration are 
more suggestive of tuberculosis but there is 
no characteristic pathognomonic X-ray 
change . — Rontgenhefunde bci Ocsophagns- 
hiberkulose, M. Liidin, Schweiz. Ztschr. f. 
Tvbcrk., 1947, 4:257.— {B. Gerstl) 

Treatment of Lupus with Vitamin D2. — 
The authors briefly' rewew the clinical mani- 
festations and pathology of lupus vulgaris. 
They cite the work of Charpy' Avho described 
the treatment of lupus vulgaris with \'itamin 
D2. The technique is simple: Autamin D2, 
crystalline, in alcoholic solution, is given in 
dosage of 600,000 international units by mouth 
three times the first week, two times the week 
following, and once for the ne.vt three weeks. 
It is necessary that calcium be given in ade- 
quate amounts along with this treatment. 
They* recommend 50 grains a day. The au- 
thors describe 2 cases of rather disfiguring 
lupus vulgaris Avhich were considerably bene- 
fited by this treatment. They state that the 
treatment is simpler than other forms and 
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themusliroom Ctihcyba Candida. Tteraush- 
room pocn in tlm French and A ps_ 

It forms characteristic, indented circles, called 
“witches’ circles,” mth patches of dead pl^ts, 
killed by the mushroom. The fact that these 
plants remained well preserved for a long 
period indicated the presence of an antibiotic 
agent (the author prefers the term abiotic ). 
For experiments in vitro, the following method 
was employed: Appropriate nutritive media 
were inoculated, with the microorganism to be 

tested, and poured into Petri dishes Pieces 
of the mycelium or moisels of blottmg paper 
soaked with varying concentratmns of the 
extract were placed upon the surface of the 
PeS dishes and incubated. Clear areas 
formed around the moisels which were devoid 
of microorganisms. One of the extracted 
substances, Clitocybine B, showed some spe- 
ci6c action against the Koch bacillus. Such 
bacilli, previously brought into contact with 
the antibiotic substance and then trans- 
ferred on suitable media, showed an extremely 
delayed groivth. Experiments tn ru-a were 

carried out on guinea pigs. 
were inoculated with tubercle bacilli and af- 
terwards treated with daUy subcutaneous 
injections of the cx-tract. Circumscnbed, 
pimonarj' lesions developed with charac- 
teristic, histological features, as scant casea- 
tion, absence of epithelioid and 
abundance of poljmuclear leucocjdes. Tuber- 
cle bacilli were cither comple cly absent or 
they formed agglomerated, lU d^ed masses. 
In such cases, the leucocjdes also contained 
numerous, phagocytosed tubercle bacdlu 
The author concludes from these findings that 
the substance not only inliibite the grouih 
but also causes lysis of the bacilli and prevents 
them from elaborating their cytotoxic prod- 
ucts, so that they may be acted upon and 
phagocytosed by the lcucoc>-tes. The author 
has succeeded in culturing the mycelia on 
Sabouraud’s media and m obtammg crys- 
tallized and more purified extracts, with 
which e.xtcnsive experiments are now being 
carried out.-L« Cliiocyhinc 

hihcrculaix, C. p "'C 

xcUcs, No. 6, May, (i. C. Frey) 


Tuberculin Sensitivity.— Recently, Chase 
was successful in transferring tuberculin sen- 
sithdtv passively by injecting cells from pen- 
toneal exudates of tuberculin-sensitive guinea 
pigs into normal guinea pigs. Freund, Valtis, 
and Valtez and Saenz found a difference in 
the intensity of the tuberculin test in very 
young and old guinea pigs actively sensitized 
by infection. An attempt to duplicate 
Chase’s studies and to determine whether the 
age of the animals has a pronounced influence 
on the passive transfer of sensitivity is^ re- 
ported in this paper. The method of sensitiz- 
ing 22 guinea pigs approximately 132 weeks 
old, and 33 guinea pigs 3 weeks old and the 
tuberculin tests performed four weeks later are 
described in detail, as well as the method of 
obtaining peritoneal exudate cells from the 
animals and inoculating measured volumes of 
these cells peritoneally into normal animals. 
Twenty-four and forty-eight hours after 
inoculation, the recipients were tested intra- 
cutaneously with dialyzed Old Tuberculin. 
The skin reactions were measured twenty-four 
and foity-eight hours following the test 
injections. Control injections with the peri- 
toneal exudates obtained from 10 young and 
3 old not sensitized guinea pigs were given to 
5 normal young animals, and they were tested 
like the experimental animals. In 3 cases 
slight, transient reactions to a 1:40 dilution 
of tuberculin were found which disappeared 
before the end of forty-eight hours; therefore, 
only forty-eight hour readings were considered 
reliable. ' Characteristic tuberculin reactions 
were obtained, in 7 of the 10 animals which 
received peritoneal exudates from sensitized 
guinea pigs. No reactions occurred in ani- 
mals treated with exudates from normal 
guinea pigs. Thus, the work of Chase was 
confirmed. However, reactions of approxi- 
matelv the same size were elicited in both 
young and old recipient animals; passive 
transfer of sensitirity did not appear to be 
greatly influenced by the age of the donor or 
the recipient nnm\a.\s.— Passive Transfer of 
Tuhcrculin Scnsitivily in the Guinea Pig, 
M. M. Cummings, Martha Hoyt & R. I. 
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logie der UmgentvherMose, A. Pedra^ni, 
Schcdz. Zlschr. f. Tuierh., 1H7, 4: 871 
{B. Gerstl) 


Calcification and Skin Sensitivity.^ An at- 
tempt has been made to solve the etiolo^ of 
pulmonarj' calcifications, using tee subjects 
and data of the Fels Research Institute m 
southwestern Ohio. Two hundred norma 
children have been studied from birth by 
means of serial :S-ray films (each six months 
for two yearn, yearly thereafter) and 170 
have had skin tests with tuberculm, histo- 
plasmin and other antigens. It is known 
that 25 to 83 per cent of young persons, hying 
chiefly on tee eastern slope of the Mississippi 
River basin, show calcification in X-ray films, 
less than half react to tubercuhn, but the non- 
reactors are often sensitive to histoplasmm 
In the present sur^^ey, the 170 children were 

.11 ... yo.- of 

5 yearn of age, 53 were from 5 to 9. ^0 were 
from 10 to 14, and 22 were from lo to 19 
yearn). The skin-test routme consisted of 
Z usual two strengths of PPD, a single dose 
of 1-1,000 histoplasmin, and, if these n ere all 
:Ue. tests with 1:1.00^^^^^^^^^ 

cakfification. Tuberculin tests were posi ive 
in 15.3 per cent of the entire group; histoplas- 
min tests were positive m 44. r per ce _ 
Eighteen children reacted to both J'^Js ^5 
having calcifications; 8 reacted only to tuber- 
culin, 6 havdng calcifications; 58 reacted onU 
to histoplasmin, 49 having ral^cations, 
86 were negative to both, but 33 had c.a cifi^- 
tions Of tec 33 children negative to the 
rLine tests, only 2 reacted to blastoinyc.n, 
and one of these also reacted to haplospo- 
mnein. Prevnous tuberculm tests indicate 
that the positives and negatives 
constant in spite of tee presence of c.alcifica- 
tion. The study has allowed X-ray 
Zt sur^-ej-s of relatives of the clu Idren; 
there has been a tendency to fanu y distnbu- 
Son of calcification, but not of histoplasmin 
sen!ati^'ity. In summarj-, more children \%cre 
sensitive to histoplasmin than tubercuhn; 


the incidence of pulmonary calcification is 
more closely associated with histoplasmin 
sensitivity than tuberculin reaction; and there 
is a much closer association between the onset 
of calcification and histoplasmin sensitmty 
than vdth tuberculin sensiti\dty. Most of 
the children with calcifications showed soft 
tissue changes by roentgenogram before 48 
months of age, consisting of infiltrates and 
round areas of consolidation. New lesions 
continued to appear and calcify in children 
with positive histoplasmin tests. Lung Cal- 
cificaiions and Histoplasmin-Tvberculin Skin 

Sensitivity, L. W. Sontag & J. E. Allen, 
J. Pediat., June, 1947, 30: G57.—{W. H. 
Oalway, Jr.) 


Inhibition of Mycobacterium. — ^The author 
added varjdng concentrations of monoalkjd 
and dialkyl succinic acids and monoesters and 
monoamido-derivatives of allcjd succinic acids 
to a nutrient peptone digest broth which in 
some cases was enriched with 5 per cent pooled 
human serum. The medium was inoculated 
with either M. smegmatis, M. tuberculosis 
bovis 46 or M. tuberculosis hominis H37RY. 
Final readings of the growth of M. stnegmatis 
were taken on the sixth day and of M. tuber- 
culosis bovis or hominis on the forty-second 
day of incubation and compared with the 
controls. The chemicals were also tested for 
hemolytic action on standard suspensions of 
washed human erj-throcjdes at 37° C. for 
one hour. It is concluded that some of the 
new series of compounds markedly inhibit 
the growth of M. tuberculosis. The antibac- 
terial .and hemolytic action w.as most marked 
when the combined constituents of the com- 
pounds contain 13 or 14 carbon atoms. The 
antibacterial action is bactericidal. The addi- 
tion of serum albumin to the compounds re- 
duces the antibacterial and hemolytic action. 
—The Action of Monoalkyl and Dialhjl 
Succinic Acids and the Monocsters and Mono- 
amido-Dcrivaiives of Alkyl Succinic Acids on 
the Groiclh of Mycohaclcrium Tuberculosis, 
P. A. McNally, Brit. J. Exper. Path., June, 
1947, 28 : 211 — {E. J. Henderson) 
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however should have no power of doing harm 
to the individual who receives them. The 
Pasteur Institute at Lille had in 1908 a strain 
of tubercle bacilli of marked virulence. Cal- 
mette and Guerin cultured it on strongly alka- 
line glycerinated-bile potato medium and 
made transplants every fifteen days. It be- 
came less and less virulent and after thirteen 
years, that is after 230 transplantations, it 
had lost all capacity of provoking the forma- 
tion of reinoculable tubercles. After tests on 
some hundreds of thousands of j^oung calves 
and other animals, it was found that it had 
retained its power of vaccinating against later 
infections with wulent tubercle bacilli. Vac- 
cination ndth BCG was first applied to human 
beings in 1921. Since that time, according 
to Gu6rin, over a million individuals have 
been vaccinated in France and man3' thou- 
sands elsewhere. Twentj'-five years have 
passed and it is now possible to assert that 
it is not at all dangerous and that it is effective. 
The technique of vaccination by scarification, 
which is similar to that of smallpox vaccina- 
tion, has come into wide use and is given in 
some detail. BCG is an attenuated strain of 
tubercle bacilli which has become stabilized 
and which will not produce progressive dis- 
ease. It maj' therefore, if properly adminis- 
tered, be considered harmless. This paper 
by one of the origin.ators of BCG vaccination 
is interesting and well worth reading. — La 
vacdnalion par Ic B.C.G., C. Gxarin, Tiev. 
beige (Ic la Ivbcrc., 1947, 38; 1. — (A. T. Laird) 

Electrokymography. — Roentgen kyniogra- 
j)hy was invented bj' Sabat in 1911. This 
procedure is the roentgen demonstration of 
the movements of the diaphragm, heart and 
aorta. The apparatus was .'simjjlc, consisting 
of a single slit diaphragm. In 192S, Stumpf 
introduced the grid with multiple parallel 
slits replacing the diaiihragm. Hirsli, in 1934, 
devised a system permitting synchronization 
of the kjunographic tracing with the electro- 
cardiographic tracing. In 1942, hIoq;!m in- 
vented the phototimer, a remarkable instru- 
ment capaijic of automatically controlling 
the time of exim.surc in rcontgenogtapln* under 


various conditions. Chamberlain, Henny and 
Boone combined the photoelectric pick-up 
of heart movements with an electrocardio- 
graphic type of registration to make a new' 
instrument, the roentgen electrokymograph. 
This instrument has obvious technical ad- 
vantages over ordinary roentgen kymography'. 
It n't!! soon prove its usefulness in the examina- 
tion of many' hitherto undiagnosable 
conditions of the cardiovascular system. — 
Roentgen Kymography and Roentgen Elcc- 
Irokymograpliy, T. Leueulia, Editorial, Am. 
J. Roentgenol., May, 1947, 57: 689. — (J. E. 
Farber) 

Breath-holding Time. — In 341 determina- 
tions with the subjects at rest at ground level 
(altitude 500 feet) breathing air, the breath- 
holding time was 34 to 125 seconds, with an 
average of seventy seconds. Hyperventila- 
tion and o.vygen inhalation increase the 
breath-holding time. It decreased with in- 
creasing altitude and following e.xercise. The 
average breath-holding time during escape 
from a spinning centrifuge, imitating the 
conditions of spinning aij'craft, was seventeen 
seconds. — The Effcet of Oxygem, Altitude and 
Exercise on Breath- Holding Time, S. Rodbard, 
Am. J. Physiol., Jxily, 1947, ISO: 142. — (G. 
C. Leincr) 

Respiratory Volumes of Laboratory Ani- 
mals. — Several methods of determining the 
respiratory' volume, including the oscilloscopic 
respirograph, have been presented. Data on 
quiet respiration in 428 animals of S species 
have been presented. Tiic data presented in- 
dicate that the respiratory volume varies 
directly' neither with tlie weight of the body 
nor with the body surface but ap[)roximately 
with the J power of the weight. A formula 
has been derived for the detennination of 
respiratory' volume of an animal pron'ded 
the weight is known. (Author's Summan'.) — 
Mca&nrcment of the Respiratory ro.hij’ira of 
Laboratory Animals, A. C. Guyton, Am. J. 
Physiol., Jitly, 1947. ISO: 70. — {G. C. Leincr) 

Respiratory Patterns in Laboratory Anl- 
mols. — Resj)iratory pattem.s of mice, cotton 
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Ldslungsprufung bei der Bmrteilung von SiK- 
kotikern, F. Lang, Schweiz. Ztschr. f. Tuberk., 
1947 , 4: 257.— {B. Gerstl) 

Calculation of Dead Space. — The dead space 
was calculated according to Rossier’s formula 

D S = Minute volume in cc. — alveolar venti- 
lation in cc./Frequency of respiration 
per minute 

with and without adding an artificial dead 
space of 100 cc. It averaged 173.7 cc. The 
maximum deviation from the added 100 cc. 
dead space were —33 and -1-41 cc. Tlie fact 
that a hyperventilation of -f-21 per cent, in 
presence of the artificially superimposed dead 
space, did not increase alveolar ventilation nor 
produce alkalosis of the arterial blood, suggests 
that the increase of minute volume is due to 
hyperventilation of the dead space. This 
hyperventilation can be prevented by bandag- 
ing the thorax tightly. It resulted in increased 
carbon dioxide tension of the arterial plasma, 
slight acidosis and a 16 per cent decrease of 
alveolar ventilation. The condition simulated 
that observed in cases of emphysema with 
rigid thorax, pulmonai^' tuberculosis, etc. The 
magnitude of the physiological dead space was 
conversely proportional to frequency of respi- 
ration, and directl}' proportional to respiratory 
volume. The dead space can be calculated 
according to Rossicr’s formula from frequenc}' 
of respirations and minute volume, onlj- if the 
alveolar ventilation is assumed to be constant. 
The correctness of this assumption is tested by 
determining carbon dioxide and oxygen in the 
arterial blood. The combination of such pro- 
cedures with spirometry is therefore essential 
for estimating the physiological dead space. — 
Totraum wid Tolravm-hypcrvaUilalion, E. 
Blickenstorfer, Schweiz. Ztschr. f. T7ibcrk., 
1947 , 4: 59.— {B. Gcrsll) 

Pulmonarj’ Insuinciency and Oxygen Deficit. 
— A double spirometer was dc^-ised permitting 
instant switching from pure oxygen to air con- 
taining wirious but constant concentrations of 
oxygen. Registration on the kymograph was 
synchronized with each spirometer and could 


be continued for fifteen minutes. The minute 
volume was calculated from the diagrams ob- 
tained. Arterial blood samples were analyzed 
for oxygen and carbon dioxide. The additional 
uptake of oxy'gen upon breathing pure oxygen 
was small and dyspneic patients varied in their 
mean respiration. These factors rendered in- 
terpretation of the kymographic charts diffi- 
cult. Some of the patients nith respiratory 
insufficiency did take up additional oxygen 
under oxy'gen respiration but there was no cor- 
relation between the oxy^gen deficit of arterial 
blood and the amount of additional oxy'gen 
absorbed, or the minute volume. The quan- 
tity of o.xygen taken up by normal indixdduals 
remained constant whether air or oxy'gen was 
breathed. Thus, spirometry’- cannot replace 
the determination of oxy’gen of the arterial 
blood. The large differences of oxygen uptake 
by' cases with pulmonary insufficiency* remain 
unexplained. — Vber das sogenannic Satierstoff- 
Defizit nach Uhlenbrnck- Knipping, G. N'ager, 
Schxcciz. Ztschr. f. Tnbcrk., 1947, 4: 1. — {B. 
Gerstl) 

New Resuscltator. — The terms used in 
America and England to describe treatment 
for asphyxia are defined. The two general 
ty'pes of resuscitation are discussed, the tnanval 
methods, requiring no equipment, and includ- 
ing mouth-to-mouth insufflation and the vari- 
ous posture and manipulation procedures, and 
the mechanical equipment methods, including 
transpharyngcal insufflators, endotracheal in- 
sufflators, inhalators, e.xtrapulmonary differ- 
ential pressure dexaces, positivc-ncgati\-c pres- 
sure dexaces, the intermittent positix'C-piessurc 
dexaces and the rocking table. Simplicity* and 
the use of oxygen arc points fax-orable to a 
method; reliance on the el.astic recoil of the 
chest, and the use of ncgatix'c pressure intra- 
trachcally arc disadx'antagcs. The Bums PBR 
(Pneumatic Balance Resuscitator), or the 
“b.aby lung,” is a new tyyc of intennittent 
positix-c-pressurc apparatus. The PBR x-.alvc 
xx'as designed at the x\cro Medical Laboratory, 
Wright Field. The cquiiunent consists of a 
mask and an automatic x-alx'c through wliich 
the oxygen supply flon-s from a regubtor and 
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phrenic or recurrent larjmgeal ner\'es. The 
heart is invaded sometimes. Glandular metas- 
tases are common in the oat cell type where 
the lymph nodes are hea^^ly involved; surgerji- 
is impracticable in these cases. Regional 
metastases are less common in squamous cell 
and adenocarcinoma. In these, secondarj’’ de- 
posits may develop with predilection for bone 
(ribs and vertebrae), liver, sidn, brain and 
adrenals. The early symptoms of significance 
are;- (f) appearance or change in the character 
of the cough in middle-aged or older persons, 
(2) hemoptysis and (S) dyspnea and transitory 
wheezing. Pleuritic pain and osteoarthro- 
patlij*^ are also significant. The most impor- 
tant diagnostic procedures are X-ray, bron- 
choscopy and identification of cancer cells in 
the sputum. Oat cell carcinomata with re- 
gional metastases are inoperable. Squamous 
cell carcinomata giving early atelectasis are 
often removable. Pleural effusion, glandular 
involvement, uifiltration of the phrenic and 
vagus nerves and extension to the diaphragm 
or chest wall, while not absolute contraindica- 
tions, make success doubtful. The proportion 
of suitable cases is very low. In the authors’ 
series the chest was opened in 246 cases; re- 
section was possible in 130 (122 pneumonec- 
tomies and S lobectomies). There were oper- 
ative deaths in 15 per cent. Postoperativel}' 
the most important consideration was the be- 
havior of the vacant space. If no infection 
occurred, there was slow obliteration in a few 
months with increasing deposit of fibrin. Some 
patients later required a thoracoplasty. — Car- 
chwma of (he. Lung, T. II. ScUors, G. Cruick- 
shank & B. li. Billwiona, Lancet, July 26, 
2: 119. — (.4. G. Cohen) 

Resection for Neoplasm of Lung. — A de- 
tailed anah'sis has been made of the fate of 360 
patients with primary pulmonarj’ malignancy 
seen in the eleven years between Januanq 1936 
and December, 1946. Twenty-eight per cent 
occurred in private practice, 16 per cent of 
which came to pulmonarj' rc.scetion; 72 per 
cent were scon in a charity hospital, 43 per cent 
of which had resection— a total of 129 resec- 
tions. Compared with the stable occurrence 


of carcinoma of the stomach, there seems to be 
a slight yearly increase in the incidence of pri- 
mary carcinoma of the lung. No reason (such 
as occupation or smoking) was found for this 
increase. The condition is twice as conunon 
in whites as in Negroes, and more than four- 
fifths of all patients were males. By far the 
greatest number were between 40 and 70 years 
of age, with the greatest incidence in the fifth 
decade. The insidious onset and the vague 
clinical picture account for the frequent delay 
in diagnosis. The common sites of involve- 
ment have been listed, but the pathologj' is to 
be reported later. The mortalitj- without 
surgery is considered to be 100 per cent. Of 
the 360 cases, 109 were considered to be inoper- 
able and 41 refused surgeiy — a total of 150 (42 
per cent); 251 (70 per cent) were considered 
operable, and 210 were explored; SI cases (22 
per cent) were nonresectable, and 129 cases 
(36 per cent) were resected. Fourteen of those 
ex]}lored but not resected died in the hospital; 
32 of those resected (24.S per cent) died in the 
hospital. Forty-five i)atients were alive from 
six months to five years after resection — a 
range of 54 to 22 per cent of those resected. A 
person who lives three years after resection 
usuallj- is alive at five years. Exieusive charts 
are shown to illustrate the various rates and 
their modif^ng factors. It is suggested that 
routine roentgenological e.xamination of the 
chest is the most valuable diagnostic method. 
It should be supplemented where indicated by 
bronchograidiy, bronchoscopy, biopsj' and 
study of bronchial secretions . — Primary Pul- 
monary Malignancy Treated by Resection, A. 
Ochsner, M. dc Bakcy & L. Dixon, Arm. Surg., 
May, 1947 , 125: 523. — (IF. II. Oatway, Jr.) 

Surgerj’ for Carcinoma of Lung. — The first 
pneumonectomy was done thirteen years ago 
at Johns Hopkins Hospital. Diagnosis of pri- 
mary' pulmonary' ciircinoma was nirc at that 
time. Medical and mdiation thenipy' was and 
is inefTectivo. A series of .327 consecutive 
casas .Keen during the thirteen years i.s pre- 
sented, and the data arc analyzed. The ma- 
jority of patients is in the fourth to six-th 
decades. .A high proirortion (6 to !) were 
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in regional nodes. The operations included 73 
exploratorj’’ thoracotomies, 27 palliative pneu- 
monectomies, 40 curative pneumonectomies 
and 7 lobectomies. The operative mortality 
in the 74 excisions was 19.7 per cent for the 
whole period, but it decreased from 33.3 per 
cent in 1933-1936 to 9.8 per cent in 1940-1945. 
The lobectomies were made during the earlier 
period and proved too conservative. Living 
patients without metastases total 25 (7.5 per 
cent of 2S0 patients, and 52.5 per cent of 47 
excisions). Five-year cures represent 1.5 per 
cent of the total series and 10.5 per cent of the 
47 radically operated. (This study was made 
at the New England Deaconess Hospital in 
Boston.) — Carcinome hroncogenico: Eslvdio 
clinico y rcsuUado del iratamicnio quirurgico en 
2S0 cases, L. hanger, Prensa mcd. argent., May 
S3, 19/f7, 34: 932.— {A. A. Moll) 

Induction of Bronchogenic Carcinoma in 
Mice. — Bronchogenic carcinomata were in- 
duced in mice from subcutaneous grafts of 
adult lung tissue impregnated with 2: methyl- 
cholanthrene. In mice of strain C3H, the 
tumor incidence was increased if the lung 
grafts were impregnated with stilbesterol in 
addition to the carcinogen. Histologically, 
the tumors were bronchogenic. — Indndion of 
Bronchogenic Carcinomas in Mice, E. S. Horn- 
ing, Lancet, Avgvst 9, 1947, 2: 207. — (A. G. 
Cohen) 

Bronchogenic Carcinoma. — ^Thirty-six au- 
topsied cases of bronchogenic carcinoma, ob- 
seix'ed between 1937 and 1945, were studied. 
These comprised approximately S.G per cent of 
all autopsies performed during this period at 
the Brookljm Cancer Institute. Thirty-two, 
SS per cent, were males. The me.an age was 
55.1 ycai-s; this is significantly lower than the 
mean age of many common malignancies. 
Nonproductive cough is the earliest and most 
common symptom. Bronchoscopic diagnosis 
is possible in the early stage when plij-sical 
C-xamination and X-ray examination arc often 
negative. The de^•clopmcnt of asthmatic 
brc.athing in middle-aged indirfduals should 
arouse suspicion of a pulmonary carcinoma. 


Secondary infection behind the tumor is fre- 
quent. "When a portion of the obstructing tu- 
mor breaks down, the infection may subside 
temporarily. Atelectasis is frequent and is al- 
most always associated with infection. Fever 
is often present and may lead to an erroneous 
diagnosis of pneumonia. Metastatic deposits 
are not infrequently the first clinical manifes- 
tation of bronchogenic malignancy; this is par- 
ticularly important in cerebral metastases 
which may be mistaken for primarj’’ brain 
tumors. Cerebral metastases were found in 7 
cases. Metastases occurred most frequently 
to the thoracic Ijmph nodes, the other lung, 
the liver, bones, adrenals and kidneys. The 
bones most conunonly involved were the verte- 
brae, pehds and femora. The mean and 
median life expectancies were eight months 
from onset of sjTnptoms. All were dead within 
twenty-eight months. Intenral X-ray study 
of a suspicious lesion is not justified. Roentgen 
therapy is indicated for palliation. Response 
to X-ray therapy cannot be predicted on the 
basis of cellular tyqje. The carcinocidal dose 
is probably above 5,000 roentgens. There was 
no relation between administered tumor dose 
and longevity. — Bronchogenic Carcinoma: A 
Clinical Pathological Study of SG Avtopsied 
Cases Seen at the Brookbjn Cancer Instihdc be- 
tween 1937 and 1945 inclusive, TF. H. Hcnkin, 
Ann. Int. Mcd., Augxist, 1947, 27: 245. — {H. 
R. Naycr) 

Intrabroncbiol Cancer Metastasis. — Ina ser- 
ies of 1,200 cases of primary and secondary' 
pulmonary' cancer, S cases of intrabronchial 
metastases were found. Histologically, they 
were adenoenreinomata and assumed to be 
metastatic in origin. There was no true bron- 
chogenic spread. — Untcrsuchungcn itber Krebs- 
mctaslascn, II. Wallhcr, Schweiz. Ztschr. f. Tu- 
berk., 1947, 4:319.— {B. Gcrstl) 

Surgical Resection for Metastatic Keoplasta. 
— The appearance of a solitary metastatic le- 
sion in a lung months or years after the 
rcmoTOl of a primary c.xtrapulmon.ary sarcoma 
or carcinoma is not rare. Pretiously, there 
were 5 reported cases in wliich pulmonary ro- 
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after a few days by four weekly injections of 
neoarsphenamine (0.6 to 0.75 g.). — Tropical 
EosinopMHa in East Africa, H. T. H. Wilson, 
Brit. M. J., June 7, 19^7, 4S09: 801.— (R. W. 
Clarke) 

Benign Recurrent Meningitis. — ^The ques- 
tion raised in 1943 by the writer when report- 
ing the first case of a peculiar mild recurrent 
IjTnphocji-ic meningitis is restated. Is it a 
new condition? The distinguishing and most 
interesting feature is its recurrent character 
and prompt subsidence. Mollaret reported 
(1944) 4 cases seen since 1928. Onset is 
sudden, usually in the afternoon, with fever, 
aching pains and meningeal signs, vasomotor 
disturbances and occasional vomiting and epi- 
leptic-lilce seizures. The attacks, which last 
twenty-four to forty-eight hours, continue for 
several j'cars, at first every two or three 
months, and then once or twice every month. 
Finally, inteiwals between attacks lengthen 
until the}' cease completely. Spinal fluid is 
cloudy, opalescent and shows no pus, fibrin or 
tension, mth preponderance of lymphocytes 
among cells present. Asthmatic episodes oc- 
curred between attacks. Discrete X-ray signs 
in the chest in 3 cases suggested a tuberculous 
allergy. Only the study of new cases can clar- 
ify the true nature and etiology of the condi- 
tion. — La meningitis mvUirrccnrrcntc henigna, 
enfermedad mteva?, J. Calvo Mclendro, Bol. 
Inst, dc pat. mid., Madrid, March, 19/^7, 2: Jf5. 
—(A. A. MoU) 

Portland Cement Dust. — The hypothesis 
that exposure to high concentrations of indus- 
trial dusts may lower resistance to acute pul- 
inonaiy infections was investigated. In this 
paper, the effect of inhalation of cement dust 
on the resistance of rats to lobar penumonia 
was studied. Portland cement contains less 
than one i)cr cent of free silicji. The animals 
were exposed for varj'ing periods of time, two 
dej-s to tiiirty wccLs, to air containing the dust 
with an average of 200 million particles per 
cubic foot; SO per cent of the i)articles were 3 
micra or less in diameter. Intrabronchial 
inoculation with tyi)0 one pneumococci was 


then carried out. Control animals were used 
throughout and over one thousand rats were 
employed in the e-xperiment. Resistance to 
lobar pneumonia was not lowered by e.xposure 
to the dust, h'licroscopic examination of the 
lungs of the exposed animals did not reveal any 
acute or chronic changes wliich could be 
ascribed to the dust. Petrographic studies in- 
dicated the progressive solution of the cement 
particles in the lungs without any resulting 
fibrosis. — Effect of Portland Cement on the 
Ltings with Special Reference to Svseeptibility 
to Lobar Pneumonia, Anna M. Baetjer, J. In- 
dust. Hyg. & Toxicol., July, 191,7, 29: 250 . — 
{H. R. Naycr) 

Bronchiectasis. — Xebulization therapy was 
used for 86 patients with chronic bronchiec- 
tasis. F orty-six patients were treated in prep- 
aration for excisional surgeiy, 40 patients were 
not suitable for surgical intervention. In all 
86 patients penicillin aerosol was used, in 27 
patients streptomycin hydrochloride was 
added to the j)enicillin solution for nebuliza- 
tion. In the latter group a combination of 
200,000 units of penicillin with 0.5 to 1.0 g. of 
streptomycin dissolved in 20 to 30 cc. of iso- 
tonic sodium chloride solution was used for 
daily nebulization. In the majorit3' of the 
surgical cases the volume of pulmonarj' secre- 
tions was reduced considerably in the preoper- 
ative period. The nonsurgical group was 
treated from two to eight weeks. The treat- 
ment was considered satisfactory if the dailj’ 
volume of purulent secretions was reduced 75 
per cent or more. Penicillin aerosol alone was 
effective in slightlj- more than half of the non- 
surgical patients. Of 20 patients treated with 
combined penicillin and streptomycin aerosol 
IS obtained a s.atisfactory rc-sult. UrticAria 
developed in 3 patients and arthralgia in 2 
patients treated with penicillin aerosol. The 
reactions could be controlled hy administra- 
tion of bcnadiyl. A valuable adjunct to ncbti- 
lization thcrapj’ may be the direct intra- 
tracheal admini.'t ration of penicillin and strej)- 
tomj’cin. — Nebulization Therapy in Bronchiec- 
tasis: The Use of PanciUin and Sircptomycin 
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segments is described in detail. The dosage of 
penicillin was 100,000 units in 10 cc. of saline 
instilled directly into the abscess cavity. In 
acute severe cases instillations were per- 
formed once daily for a period of ten to fifteen 
daj^. In milder cases a total number of 6 to 
8 instillations were given everj’' other day. If 
necessary the series was repeated after an in- 
terv'al of one week. The metliod is said to be 
without serious accidents. Hemorrhage, with- 
out any further consequences, occurred 5 times 
in 1,500 instillations. No statistical data on 
results are given. — La localization radiologique 
des cavitces svppvrces intrapxdmonaircs el lezir 
cathdcrisxne par voic eixdohTonchiqiie, C. Mallei, 
M. Tristaxii & A. Baric, Bcv. dc la hiberc., 
1947, 2: 704— {V. Lcitcs) 

Mediastinal Emphysema. — Block of the 
brachial plexus to produce anesthesia of an 
upper extremity has received increasing use in 
military surgerj'. The present series of 700 
cases includes many plastic surgery operations, 
for which brachial block is quite suitable. To 
inject the plexus the needle is inserted above 
the middle of the clavicle and aimed downward 
towards the plexais and towards the ape.K of the 
lung. Pneumothorax has been reported as a 
complication, and even in association with 
emphysema of the lung and subcutaneous tis- 
sues. Pive instances of mediastinal emphy^- 
sema are reported for the first time in the 
present series. The signs and sjTiiptoms of 
mediastinal emphysema are emphasized by the 
report of a typical case, in which a pneumo- 
thomx developed during the twenty-four hours 
after the mediastinal changes were noted. 
None of the 5 patients had any serious respira- 
tory' difficulty or complication. — Mediastinal 
Emph/sana Secondary to Brachial Plcjctis 
Block, E. G. Dutwnd, B. Bool & M. H. Delp, 
Bull. U. S. Army ill. Dept., Avyusl, 1947, T: 
71S. — (TF. H.Oaticay,Jr.) 

Ossification of Bortne Lung. — ^Tlie first 
known case of ossified lung in a domestic ani- 
mal is reported. Ossification of broncliial 
cartilages and tuberculous or other pulmonary 
lesions arc common in man, but diffuse forms 


are rare; only 46 cases had been reported until 
1943. Tliere are two varieties of diffuse ossifi- 
cation, the racemose or branching type and the 
nodular circumscribed type. Tire racemose is 
by far the more common, and consists of 
branching spicules of true bone in the inter- 
alveolar septa of the lung. They may be the 
result of a senile metaplasia in the perivascular 
connective tissue. Marrow-formation is rela- 
tively rare in the diffuse forms. The present 
case report is that of a Texas steer, condemned 
in a sale-yard because of extreme emaciation. 
The nodes and other organs were normal, but 
the lungs were hard and inelastic, especially in 
the posterior areas. Tj^pical bone-islands 
(“disseminated” ossification, similar to the 
racemose type), as well as exudative and pro- 
liferative changes, were found in the septa. 
Some alveoli were atelectatic, while others 
were emphysematous. Osteocytes were nu- 
merous in the bone, but osteoclasts and osteo- 
blasts were absent. — A Case of Ossification of 
the Bovine Dung, TF. S. Bailey, J. Am. Vcl. M. 
A., Axigxist, 1947 , 111: 123. — (TF. H. Oatway, 
Jr.) 

Giant Mediastinal Teratoma. — Tliis case 
raised the old, and often difficult problem of 
the correct diagnosis in a condition character- 
ized only' by' an increasingly' large X-ray 
shadow in the chest. Throughout the final 
eight-year course of the disease a number of 
possible diagnoses were advanced, including 
pneumonia, hydatid cy'st, aneurysm, growth of 
the thy'mus, ly'mphosarcoma, intra thoracic 
goiter and, finally, because of the medi.ostinal 
location and tomographic findings, dermoid 
cyst. In order to verify this assumption, an 
cxifioratory puncture was performed, wliich 
yielded a typical brown fluid. A series of punc- 
tures funiished some relief but the incre:ising 
respiratory' difficulty' and general e.xliaustion 
required surgic.al treatment. An anterior 
mediastinotomy was well borne and jW'.'ed 
successful in removing o\-er 2,000 cc. of hair, 
sebaceous matter and cystic fluid. Present 
condition of the patient is excellent, with gain 
in weight, normal respiration and ability to 
sleep. — Teraloma gigantc dc mediastino, M. 
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are classified into the following groups: 
open tuberculosis, closed tuberculosis, sus- 
pected tuberculosis, pleural or pleuro- 
peritoneal tuberculosis, and “surgical” 
tuberculosis (including lymph node, genito- 
urinary, bone and j oint, etc.) . To achieve the 
second aim, namely the maintenance of health 
of the existing armj’-, military phj^sicians are 
constantly primed on recognition of early 
signs and S 3 TOptoms. A continuous fight 
against predisposing causes, such as thej' are 
known, is wa^ed by the army medical person- 
nel. The most effective weapon in this fight 
is the periodic X-ray reexamination of all 
personnel. The number of cases discovered 
by such means is still considerable, amounting 
to O.S to 0.9 per thousand in a group so ex- 
amined. In 1946, tuberculin testing of 
recruits was done, and it was found that 
nearly 50 per cent were tuberculin-negative. 
Retesting of the nonreactors will be done in 
the future as a case-finding measure. Uni- 
versal vaccination of these troups vith BCG 
is not being planned in spite of the favorable 
report of the Acadcmj’’ of Medicine. Vac- 
cination will be limited to volunteers. 
Further me.asurcs consist of careful examina- 
tion of all contacts of reccntlj’’ discovered 
cases, and case-finding among the patients’ 
families. Diagnosed cases are placed under 
medical care ns soon as possible. Patients 
may be institutionalised either in chnlian 
institutions bj' arrangement, or in one of 
sever.al government hospitals. Facilities are 
.also avaihablo for institutional or preventorium 
care of dependents of personnel, should such 
become necessaiw. In order to safeguard the 
health of the chalian population, part three of 
the nrm}’’s jirogram, a verj- comprehensive 
medical-social program is available. The 
indi'vadual and familj' problems of each 
patient arc worked out hy the social agencies 
in such a manner that the patient is satisfied 
to acccjit treatment until he can be discharged 
safely. Considcnible benefits arc offered in 
this connection. The comi)rchensivc program 
as here outlined is in force for almost one 
million personnel, both male and female. In 
addition to all enlisted and commis-sioned 


personnel it comprises the women s army 
corps, children and adolescents in militarj’ 
preparatorj’- schools, officer candidates, all 
dependents of regular army personnel, and 
all civilian workers emploj'ed by the war 
department. — La prophylaxic de la iitbercidosc 
dans I’Armie fran^aise, Debencdetti & Dutrey, 
Schweiz, nicd. TFc/i«.sc/;r., May SI, 10^7, 77: 
591. — {H. Marcus) 

Hospitalization Cost. — Data on the cost of 
methods for control of tuberculosis in general 
hospitals have not been available. The need, 
feasibility and value of control methods are 
now well Icnown — personnel members should 
be recurrently examined by a suitable X-ray 
method; all newlj' registered patients and out- 
patients should be screened by radiograjifij’- 
for tuberculous disease; and tuberculous pa- 
tients, whether admitted for therapj' or newh'- 
found, should be cared for with adequate 
isolation technique. Unrecognized disease 
among new admissions, and the hazard to 
personnel in contact with patients have been 
demonstrated. Control proced\ires arc in- 
cre,asing but not wide-spre.-id enougli. Ac- 
counting methods, disintcre.st, and a fear of 
the results have further limited the field from 
which data can be obtained. For the present 
survejq information was obtained from hos- 
pitals and sanatoria which were laiorni to have 
experience with control measures; Ihcj’ arc 
of various sizes and tj-pcs, and are in four 
different areas of the United States. Cost 
data were also obtained from the health 
departments of five states, from .“icveral 
hospital, radiologj', and tuberculosis societies, 
and from the U. S. Public He.'ilth Service. 
.\11 of the data .are pre^aonsh* unpublislied. 
The general costs of tuberculosis to .society, 
the state, and to individuals are mcntioncu. 
The cost of care of tuberculous i;atienfs in 
sanatoria is presented as a comjiarison to the 
cost in general bo.?pitals. Tlie cost and 
charges for care of tuberculous and nontuher- 
cuious patients in hospitals were obtained from 
twentj’ administrators of general hospitals. 
The hospitals included several vith a 9.*)- to 
200-bcd c.apacity, and several with .500 to 
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fatality of 3.7 per cent, almost exclusively 
from tuberculous meningitis. The incidence, 
of pulmonary foci was lower than in the first 
group. There were 4 cases of benign pul- 
monary infiltrations and 8 cases of extra- 
pulmonaiy tuberculosis. In 1940-1941 a 
group of 218 children between the ages of 
11 and IS underwent the final examination. 
Among the 118 cases in the age-group 11 to 
13, 6 cases had benign lung involvement in 
form^of circumscribed infiltrations or dissemi- 
nated lesions. One-third of the whole group 
gave e^’idence of what is described as chronic 
“tuberculous intoxication” which is being 
attributed to persistent activity in the Ijunpli 
node component of the primary complex. 
In the age-group 14 to 18 only 64 per cent 
could be considered as in good health. The 
others gave evidence of active primar3’’ tuber- 
culosis in its protracted form with different 
clinical manifestations or various forms of 
pulmonaiy tuberculosis mostly localized in 
the upper lung-fields with tendency to pro- 
gression. Among 52 adolescents in the age 
group 16 to IS, everj’’ fifth showed a relativel}'’ 
fresh pulmonary process, every tenth had a 
positive sputum. The connection of these 
grave progressive foims with primary infection 
acquired in earlj’’ childhood is considered 
most probable. In another group of 94 
children haring been c.xposed to tuberculosis 
in childhood, 13.2 per cent developed tuber- 
culosis during adolescence, \whcrcas among 
124 children from nontubcrculous milieu the 
incidence of pulmonarj' tuberculosis during 
adolescence was only 7.2 per cent. The 
effect of continued supcrinfcction on latent or 
active primarj’ tuberculosis could not be 
definitely established on this material: a 
group of 38 children infected during early 
childhood and subjected to prolonged or 
repeated supcrinfcction until adolescence 
developed pulmonary tuberculosis in 10.5 per 
cent of cases. The incidence of pulraonaiy 
tuberculosis in a similar group with no pos- 
sibility of supcrinfcction was 9.5 per cent. — 
Earhi and Remote Ejffccts of Tvbcradous 
Infection Acqtiircd dtir{7tg Earhj Ckiidhood, 


B. L. Jachnis, Probl. tuherk., 1947, No. 3, 
26. — (7. Leites) 

Primary and Reinfection Tuberculosis. — 
Tuberculin studies both in animals and persons 
have demonstrated that the body may lose, 
after a certain period, its ability to react 
to tuberculin. The finding in adults of mo- 
dalities affecting both nodes and lungs, and 
comparable in CAmry wa}"" to those seen in 
primary infection in children, led to the belief 
that thej' represented late primary infections. 
The detection of this tjqje of lesion in patients 
tuberculized long before and haAung signs or 
history of an old tuberculous process shows 
that caseated nodes should be attributed to 
constitutional peculiarities unconnected with 
tuberculin allergy. At present, it is im- 
possible to establish the diagnosis of primarj’- 
infection in adults, as it cannot be based on 
the reversion of the test or the A'crification 
of an infantile type tuberculosis. Differ- 
entiation of primarj’ and reinfection lesions is 
difficult and, as shown by Israel and Long, has 
no practical value. On the other hand, 
recognition of the node involvement becomes 
significant because the course is frequentlj* 
more serious in this tjqre. The new genetic 
studies, supplementing biometric and general 
data, have demonstrated the licrcditarj* 
transmission of a grc.ater degree of resistairce 
or susceptibility to tuberculosis in receirtivc 
animals and persons. Wren considering the 
clinical, epidemiological and social aspects of 
the disease, the significance of the soil factor 
cannot be disregarded. The obscra'ations 
made among the Bolivian Indians dui-ing the 
Chaco War and bj* hl.arais (19 IG) among 
South African natives working in the mines 
bear out this conception, which has also been 
emphasized bj’ Mongo in Peru. Pathological 
and X-raj’ studies bj’ Scandroglio and 
Rodriguez among people of all ages dj'ing 
from riolcnt causes in Montcridco showed 
that at aboirt 22 j’aars of age calcific.ntions 
are found in 100 per cent of cases, while 
tuberculin reactor rates at that age do not 
exceed SO per cent. In other words, 20 per 
cent of those people (and the percentage is 
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ev^en liigher at the age of 15) have lost their 
ability to react to tuberculin . — La tubcrcvlosis 
prmaria y de rcinfcccidn del adullo (sit signi- 
ficado cUnico, epidc77ndl6gico y social), F. D. 
G6777CZ, Clin, tisiol (Rio dc Ja77ciro), October- 
Dccc77ibcr, 1946 , 1: 2S5; and also Sev. brasil. 
de iubcrc., N’ovc7nhcr-Dccc/7ibcr, 1949, IS: 
4S9.—(A. A. Moll) 

Perforating Lymph Nodes. — In the opinion 
of I^Iounier-Kuhn and Dufourt perforation of 
caseous Ijnnph nodes into the bronchus fol- 
lowing active primarA’' tuberculosis is a much 
more frequent occurrence than hitherto sus- 
pected. The authors are here not referring 
to the well known manifestations of perfora- 
tion in its massive form, but to its less 
pronounced aspects. Routine use of bron- 
choscopj'^ in adults and children with primarj- 
infection revealed the frequent presence of 
very^ small bronchial fistulae, often difficult 
to visualize because of secretions or edema 
of the bronchial wall. These bronchoscopic 
findings were seen in association with a very 
characteristic X-my pattern: there was a 
more or less circumscribed ai-ea of fine, 
nodular, parti}* confluent infiltrations e.v- 
tending from the hilum and usually not quite 
reaching the peripheiy. Tomography re- 
vealed in the region of the infiltration the 
image of a bronchus with thickened contours, 
indicating disease of the bronchial wall. 
Clinically these small perforations remained 
mostl}" silent or gave few uncharacteristic 
sj'mptoms. The prognosis was good. There 
was spontaneous closure of the bronchial 
fistulae. The pulmonary infiltrations per- 
sisted for three to six months and then 
showed gradual regression. If the perforation 
was larger the pulmonary involvement due 
to bronchial dissemination was more extensive 
occupjdng a puknonaiy segment or a whole 
lobe. These cases, without being alarming 
or rapidly fatal, have a more serious prognosis 
and pneumothorax should be considered. 
Mbrotic or calcific changes formed a residue 
of these pulmonarj* infiltrations. The X-ray 
film of a child or adolescent showing a cir- 
cumscribed area of multiple small calcific 


densities, situated mostly in the middle or 
lower lung-fields, permits according to the 
authors to make a retrospective diagnosis of 
curable Ij’mph node perforation into the 
bronchus during the course of primarj* tuber- 
culosis. It is stressed that the described 
pulmonar}* infiltrations, belonging to the 
primary and post-priman* period, should be 
strictly differentiated regarding pathogenesis, 
prognosis and treatment from infiltrations of 
the reinfection period, such as the" earl}’' 
infiltrate or others, which they may resemble 
roentgenologically . — Lcs i/ifiltrats puhno7iaircs 
sccondaircs d'origuw ganglionnairc, A. Dufourt 
<L‘ P. Mou77icr-Kvhn, Rev. dc la iubcrc., 1947, 
11: 155 . — ( F. Leites) 

Tracheobronchial Tuberculosis . — Among 

151 patients (73 men and 7S women) in a 
tuberculosis hospital in Rio de Jandro 
bronchoscopic examination revealed in 59 
(39 per cent) tracheobronchial lesions. In 
40 some t}’pe of collapse therapy was tried: 
24 pneumothoraces, 12 thoracoplasties, 3 
phrem'cectomies (\vith very poor results), and 
one extrapleural pneumothorax. In a two- 
year period 7 of these 40 cases (ll.S per cent, 
as compared to 21.2 per cent in the entire 
group) died, 13 progressed unfavorably, 5 
became arrested and 14 either improved con- 
siderably or healed clinically. Wlien tracheo- 
bronchial and \’isceral pleural lesions coexist 
pleural complications may develop during 
pneumothorax treatment. Although pleural 
lesions seem more responsible, there should 
not be disregarded the possibility that 
empyema may be due to the spread of the sup- 
purative process caused by the catarrhal 
retention. All changes in the mucous mem- 
branes in the trachea and larger bronchial 
tubes, including exteiaive cxitarrhal infiltra- 
tion, were listed, tuberculous and secondary 
bacterial processes being usually associated. 

In local treatment, even when tuberculous 
ulceration was present, sulfanomides or 
penicillin was tried. Pleuroscopic examina- 
tion should decide whether pneumothorax 
should be continued in such cases or another 
method of treatment substituted. — A traquco- 
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broncoscopia na tuberculose puhnmar, Clin, 
tisiol. [Rio de Janeiro), January-March, 1947, 
2: 29, — (A. A. Moll) (The Third Brazilian 
Tuberculosis Congress adopted a resolution 
recommending surveys in tuberculosis ser- 
vices to determine the prevalence of tuber- 
culous tracheobronchitis and the Seventh Pan 
American Tuberculosis Congress also adopted 
a resolution on this subject. A. A. M.) 

Trauma and Tuberculosis. — If traiuna is 
to be indicted as causing or aggravating 
tuberculosis the time element must be such 
as to exclude all possible doubt of a casual 
connection. Such was judged to be the case 
in 2 patients reported bj’’ the author. A man 
of 53 who had always been in good health 
tripped and hit the right lower lateral chest 
severely. Eight daj's later hemoptysis occur- 
red, and within thirty-six days the patient 
had the well marked clinical picture of miliary 
tuberculosis to which he succumbed in another 
month. Chest X-ray films taken shortly 
after the injury showed only the presence of a 
calcified primary focus in the right lower 
lobe. In due time the characteristic X-ray 
picture of generalized miliarj' tuberculosis was 
observed. Autopsy showed a partially cal- 
cified chalky focus in the right lower lobe with 
a lymph node component, also calcified, in 
the lung root. There was fresh miliar}' 
seeding, and also localized aspiration tuber- 
culous pneumonia due to the recent hemopty- 
sis. The i)lcura over the primarj' focus was 
adherent, and there were hemosiderin deposits 
in the pleural scar. This latter fact proves 
beyond doubt that the original trauma oc- 
curred precisely in the area of the primarj- 
focus and w.as responsible for the develop- 
ments. The second case is that of a female 
p.aticnt who had been treated for active 
tuberculosis in the p.ast, but Avhosc condition 
w.as inactive at the time of the injurj*. Blunt 
trauma to the lower abdomen u'as followed 
within twenty-four hours by temperature 
clev.ation which persisted. In the course 
of time, first sjnnptoras .and then signs of 
reactivation occurred, the sputum becoming 
positive later on, and this was followed by 


development of a new lesion. This patient 
had a paralj'zed right diaphragm, and the 
base of the right lung was adherent to it. It 
is felt that the full force of the blow was 
transmitted to the right lung because of the 
phrenic paralysis, thus causing great stretch- 
ing and tearing of the original lesions. It was 
eleven months before the statue quo ante was 
reached. — Vber traumalische Tubcrkulosc, TF. 
Ld£ler, Schweiz, mcd. Wchnschr., June 14 , 
1947. 77 X GS7.—{n. Marcus) 

Diabetes and Tuberculosis. — The associa- 
tion of diabetes and tuberculosis becomes 
more common as diabetic patients are more 
carefully scrutinized. In a series of over 100 
cases seen in the Buenos Aires Tuberculosis 
Research Centre all types of diabetes were 
seen. Women prevail, but this is because 
the centre has the only service in the city for 
this tjTJe of female patients. Foreign sta- 
tistics are far apart as to the proportion 
of tuberculosis among diabetic patients. 
Rahterj'-Marie and Ray in France found 16.5 
per cent among their clientele. Wilder and 
Adams in the United States reported only 1 
per cent among 1,000 diabetes cases. Yon 
Noorden in Frankfort gave 5.5 per cent for 
his private practice and 15 per cent for his 
hospital cases. In opposition to Root’s 
report for the United States, in .■Argentina 
tuberculin tests have proved equally positive 
in diabetic as in other children. The pro- 
portion of those in whom the two diseases 
begin simultaneously or quite closely docs not 
exceed 5 per cent in the Argentine scries. 
Death rates were veiy high in the iVigentinc 
group because of the patients’ advanced age 
and their poor condition. All deaths were 
from tuberculosis. In G cases with a ful- 
minating hemoptj-sis atheromatous larions of 
the pulraonar}’ arten' were found at necropsy . 
About 75 per cent of the patients needed 
insulin. In no case were the alleged pul- 
monarj- reactions to the drug ob.sen'cd. For 
the treatment of tuberculosis in these patients 
the usual mc;isurcs arc indicated with the 
ncccss.ar}' precautions. — Diabetes y tuber- 
culosis. R. A. ]z:o, Rev. brasil. de luherc.., 
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predominantly sensitive strains of bacilli 
isolated were replaced during chemotherapy 
by strains more resistant to the drug. W eekly 
cultures showed a gradual increase of the 
number of resistant organisms, beginning one 
to four weeks after institution of therapy. 
It was observed that resistant organisms grow 
comparatively slowly on media containing 
streptomycin, although the rate of groviih 
tends to increase as greater degrees of resist- 
ance appear. .Although the mechanism of 
drug resistance is an unsolved problem, 
evidence indicates that the factors of genetic 
variation and selection may be of prime 
importance. — Relative Numbers of Resistant 
Ttibcrcle Bacilli in Sputa of Patients before 
and during Treatment with Streptomycin, 
Marjorie Pyle, Proc. Staff Meet., Mayo 
Clm., October 15, 1947, 22: 465.— {P. Q. 
Edwards) 

Streptomycin for Miliary Tuberculosis. — 
An infant of 11 months was found to have 
miliary tuberculosis in September, 1946. 
Biopsy of a cermcal Ijunph node was positive. 
One gram of streptomycin per day was given 
for three months, and was then discontinued 
because of severe local reactions to the in- 
jections. Fever disappeared twenty-four 
hours after the drug was e.xhibited; lung signs 
began to clear in a few days; the Ij-mph nodes 
were almost normal at five weeks; the miliary 
lesions in the lungs had cleared by the seventh 
week of treatment. Normal findings were 
present at an examination a month after 
cessation of therapj-. — Streptomycin in the 
Trcatmcid of Miliary Tuberculosis, G. Coblcy 
& E. Goctlsch, J. Pcdial., July, 1947, 31: 
70. — (TF. H. Oatway, Jr.) 

Streptomycin for Tuberculous Sinuses. — 
Eleven Negro patients and one white patient 
with CO draining, proven tuberculous, cutane- 
ous sinuses were treated with streptomycin. 
They received 0.3 g. everj' four hours, G 
patients for a period of ninety days and G 
patients for a period of 150 days with an inter- 
ruption of three weeks after the first ninety 
days. In 9 patients the sinuses developed 


from bone lesions, in one following laparotomy 
and in one it originated in the iscluorecta! 
area. The average length of time the sinuses 
e.visted prior to the institution of streptomycin 
therapy was twenty-four months. Nine 
sinuses closed witliin one to four weeks, 9 
within six to eight weeks, 30 vdthin ten to 
twelve weeks and 11 within thirteen to twenty 
weeks. One sinus is still draining but has 
showm definite improvement. l^Oien a large 
cold abscess exists in conjunction with tuber- 
culosis of the vertebrae, there is little tendency 
for the pus to disappear under streptomjxin 
therapy unless it is evacuated by open 
drainage. Necrotic bone or cartilage should 
be removed. The average period of obsenm- 
tion following closure of the sinuses is four 
months. — Streptomycin in the Treatment of 
Draining Tuberculous Sinuses, B. h. Brock, 
J. A. M. A., September SO, 1947, 13S: 147.— 
{H. Abelcs) 

Para-amlnosalicylic Acid. — The efficacy of 
para-aminosalicjiic acid in experimental tu- 
berculosis is being investigated by numerous 
workers at the present time. A recent study 
of use of the drug in guinea pig infection has 
yielded pertinent information. Each of a 
series of adult male guinea pigs was inoculated 
subcutaneously with 0.001 mg. of human ty^pe 
bacilli, strain II37Rv. Six weeks later all 
the inoculated animals were noted to be 
sensitized to tuberculin administered sub- 
cutaneously. Starting on the forty-second 
day after infection, 17 of the animals were 
treated daily with para-aminosalicjiic acid 
(PAS) by adding 4 per cent by weight of the 
drug to the feed, about l.G g., and 20 animals 
served as untreated controls. After IGl day.s 
of observation (119 days of medication) the 
sur\i%ing animals were killed for necropsy. 
Severity of di.'^casc recorded for each of the 
untreated controls leaves no doubt of the 
potential ^inllc^cc of the infecting organism. 
In the treated group, the amount of disc.asc 
varied inversely with the period of treatment 
— almost no infection was found in the 9 
aninurls treated for the full 119 days. Con- 
centration of the drag was found to lx; less 
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degree, followed the use of subtilin. The new 
preparation may be used orally or intra- 
muscularly and was employed in both ways 
in this series. The usual oral dosage is 20 
drops a day, taken on an empty stomach. 
No adverse reactions have been noted so far. 
Subtilin may be tried either alone or to supple- 
ment the accepted methods of treatment. 
Salle and Jane in Los Angeles are also con- 
ducting a trial of the drug . — Nota previa 
sobreaagao ierapMica dasidilinanatiiberculose 
pidmonar, A. Remo, Rev. mcd. vmnic., (Rio 
de Janeiro), October-Deccmber, 19^6, 9: 96 . — 
(A. A. Moll) 

Surgery for Pulmonary Tuberculosis. — 
Argentine statistics support those abroad 
showing that among tuberculosis patients 
operated, in one-third the disease heals, in 
one-third it is not influenced and in the re- 
maining third it is unfavorably affected. 
The conception that primarj' cases heal 
readily is not borne out by available facts. 
Tuberculous infection acts as any other 
infection and the best place to fight it is at 
the portal of entry, before it attacks and 
subdues the nodes. In treatment, the most 
active agents are those acting on the 
mechanics of respiration, rest in the firet place. 
Better than pneumothorax, phrenic paral- 
ysis should be tried in cases where the base 
or middle lobe are involved. An extrahascial 
apicolysis, either alone or combined with the 
former, or a simple “ligameutolj’sis” will 
secure the essential collapse and prove 
effective in a few months under regular X-ra)’ 
control. Pneumothorax cannot achieve as 
much. A typical case in an infant with 
progressive tuberculosis is reported. A 
ligamentolj'sis was followed by rccover>- with- 
in six months and complete normality within 
one year. The most favorable time for trjdng 
collapse is before ulceration develops . — Nvera 
oricniacion Icrapiatica cn la Ixibcradosis p\d- 
vwnar, M. Chapo Borlagaratj, Pratsa mcd. 
argent., Map SO, 1947, 34: 990. — (A. A. 
Moll) 


Bilateral Collapse Therapy. — ^A two-year 
experience vrith bilateral collapse therapy in 
the-lOO-odd-bed hliguel Pereira Hospital in 
Rio de Janeiro is rexdewed. Man}' ])atients 
otherwise considered hopeless thus recovered. 
Among S90 patients treated with collapse 
methods, bilateral collapse had to be at- 
tempted 92 times because of excavated lesions 
in both lungs. A combination of pneumo- 
thorax with contralateral thoracoplasty was 
the most common form of bilateral collapse 
therapy — 24 out of 92 cases — pneumothorax 
being tried first. Continuance of cither 
mono- or bilateral collapse depends on the 
results of pleuroscopic examination which 
should be a routine step in every case. 
Typical cases are reported. For prognostic 
purposes the xital capacity data secured 
spirographically seem most significant. 
Among 745 ])lGuroscopies and intrapleural 
pneumonolyses only 16 (2.14 per cent) failed 
to show adhesions. Out of the 92 bilateral 
cases, S3 left the hosjrital with a repeatedly 
negative sputum. Four most successful cjises 
of bilateral thoracoplasty are presented at 
length as they suggest the great jjossibilities 
of this metliodin the future. — .4 colapsotcrapia 
bilateral no Hospital Miguel Pereira, R. 
Fernandes ct J. M. Costello Branco, Clin, 
tisiol. {Rio de Janeiro), Octobcr-Dcccmbcr, 
19J,6, 1: 505.— (A. A. Moll) 

TraumnUc Initial Pneumothorax. — Previous 
reports have indicated that trauma to the 
visceral pleura is inexdtable in induction of 
pneumothorax when using a sharj) beveled 
needle. To ascertain if trauma, with in- 
duction of a spontaneous pneumothorax of 
traumatic origin, were also incxatable when 
using a short beveled, dull needle, a scries of 
29 cases is reiiorted. A number 19 dull, 
short beveled pneumothorax needle was used 
in the anesthetized chest wall to obtain nega- 
tive pressure readings on the manometer. 
\Micn such readings were obtained, the needle 
was promptly withdrawn in 19 c.ascs' without 
injecting air; in 10 c.ascs a small .amount of 
air, averaging 100 cc., w.as given before with- 
drawing the needle. In all but o osc-s out of 



42 




ABSTRACTS 


43 


Contribidion au Iraitemeiit des cavernes dites 
hiJaircs par la phrinicectomie, A. C. Chakar & 
Z. S. Kosioglu, Presse mcd., June 4, 194'i, 
SSI. — (.E. Bogen) 

Pneumonolysis and Phrenic Paralysis. — 
Case report demonstrating the indication, in 
certain instances, of severing the phrenic 
nerve during a pneumonolysis. In this 
patient two large ca^^ties were present, one of 
which w'as situated in the lower lobe. Pneu- 
monolysis succeeded in liberating the upper 
lobe from all adhesions — the lower lobe, how- 
ever, remained attached to the diaphragm 
and the posterior chest wall. It was observed 
through the thoracoscope that the diaphrag- 
matic motions exerted a pull on the lesion in 
the lower lobe. The phrenic nerve was severed 
by cauterization through the thoracoscope. — 
Bur un nouveau cos dc section die nerf phrenique 
par voie plcitroscopiqite, A. Meyer & A. Davy, 
Rev. de la tubcrc., 1947, 11: 220. — ( V. Leites) 

Pneumoperitoneum for Pleurisy. — Exuda- 
tive pleurisy is always tuberculous unless 
proved otherunse. According to Hoefer, one 
case in 4 without pulmonarj'' involvement 
visible in an X-ray film dies of tuberculosis, 
usually within a year. Forty per cent of 
Burril’s large series of cases developed open 
tuberculosis. Hayasi followed the results of 
exudative pleurisy in 2,321 cases and 4G.S per 
cent became open cases as did 33.5 per cent of 
Michetti’s more than a thousand cases. It is 
certainly most necessary to find if possible 
some way of preventing such a large propor- 
tion of jiatients with plcuml effusion from 
developing progressive pulmonary tuber- 
culosis. P. E. Weil tried prompt aspiration 
replacing the fluid with air. Wolf also used 
this measure. The author bclievc.s that the 
initial infection in pleurisy spreads principally 
by the lymphatic channels and that only 
collapse thcrap 3 ‘ can block them. According 
to the im’c.stigations of Spongier, sediment 
from pleural effusions settles in the costo- 
phrcnic angles and consists of cells and bacilli. 
Inflammatory changes as shown by thoracos- 
copies arc alw-aj-s more intense near the base 


of the pleural cavity when an effusion is 
present. As the fluid is absorbed there often 
remains in the costophrenic angle what ap- 
pears to be a thickening of the pleura but is 
reallj' a mass of cellular detritus and tubercle 
bacilli. The time of the absorption of the 
pleural fluid is a critical and dangerous period. 
After the fluid is gone there often remains for 
an indefinite time a considerable amount of 
this cellular infectious sediment which is 
mistaken for pleural tliickening or a band of 
adhesion. According to the .author, this 
sediment plays an inrportant part in post- 
pleuritic morbid sequelae, for it always 
proa-ides the bacilli which find their waj' into 
the Ij-mphatic channels or the blood vessels. 
We must be especially on our guard in cases of 
primary infection arith effusion. The .author 
does not think that pneumothorax is always 
the best method of prophjdactic collapse but 
prefers liis combination of phrenic nen-e 
section and aamlsion (to paralyze the dia- 
phragm) with pneumoperitoneum. He has 
employed it in a considerable number of eases 
with satisfactorj' results. He does not think 
it necessarj- to employ it in very mild cases. 
Tliese he treats with bed-rest and hj-gienic 
measures. His treatment of the moderately 
severe cases seems quite radical. — Traiimcnt 
dc la plcurcsic cxsudaih'C dans le but d'crilcr . 
des suites iloignics, G. Maurer, Rev. beige de la.- 
tubcrc., 1947, 38: 20.— {A. T. Laird) 

Extrapleural Pneumothorax. — ^The author 
proposes the term "extrapleural substitution 
pneumothorax” for .an operation recommended 
bj' him under certain conditions, v.-hich con- 
sists in supplementing or replacing an in- 
complete or ineffective pneumothorax with an 
extrapleural pneumothorax. The latter pro- 
cedure should result in .an extrapleural .air 
space, covering all or nearlj- all of the area of 
the preceding intrapleural pneumothorax and 
thus exerting collapsing pressure on (he 
pleural space, its adherent or tliickencfl walls 
and the underh-ing lesions .and caritics. In 
certain c.ascs verj- cxiensive axtrapleurnl 
pneumothorax would be nccess-ary to bring 
this about, c.xtending even from the apex to 
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the base. He has used such a procedure in 
about 40 cases and reports some very satis- 
factory results. He discusses its use in con- 
nection with basal as well as apical lesions, 
and goes into some detail as regards its risks 
and the alternative methods of treating the 
various' conditions which he considers to be 
indications for its emplo 3 Tnent. The com- 
plications which frequcntlj' follow the induc- 
tion of much less' ' e,\tensive extrapleural 
pneumothorax are .so serious that manj’^ 
thoracic surgeons w’ould not undertake the 
very extensive operations illustrated in the 
fifteen drawings wiiich accompany the text. — 
Le ’pneumothorax extrapleural de substitution, 
P. le Foyer & G. Vallade, Lc Poumon, May- 
„ Jxtne, 1947, 3- 11- — (A. T. Laird) 

Extrapleural Pneumothorax. — A stud 3 ' 

based b.n the observation of 90 cases over a 
period bf.'.two to eight 3 '’ears. A detailed 
description;is.giyen of the ojjerative technique, 
postoperative management, complications and 
their treatment. ' Good,re‘sults with closure of 
• cavities ind negative sputum were obtained in 
4^ patients (50 per cent). Improvement with 
full w'orking capacity was achieved in 12 
patients (13 per cent). Unfavorable results 
are in part attributed to hardships during the 
war, insufficient sanatorium care, premature 
reexpansion due to evacuation from hospitals, 
etc. The total fatality of the operated cases 
was 10 per cent in nine years. Thoracoplas^’'^ 
following extrapleural pneumothorax is con-v^ 
sidered technically more difficult, but better 
tolerated by the patients because of fi-xation 
of the mediastinum. A correlation is seen 
betw'een the type of lung involvement and 
incidence of complications; pleural complica- 
tions were most frequently found if pulmonaiy 
lesions w'ere of the disseminated hematogenous 
type with particular involvement of the 
cortical layers of the lung. As further con- 
traindications are considered: peripheral loca- 
tion of cavities, giant cavities, fresh e.xudative 
processes, presence of considerable fibrosis. 


e.\trapulmonar 3 ’’ tuberculosis. — EzLcpli -.vy ' 
Pneumothorax and Oleothorax in the Tr-:-<!irxk-. 
of Pulmonary Ttibcrculosis, T. N. Cixu^hchav,'- 
Probl. Hiberk., 1947, iVo. 1 , 26. — (If. 

Extrapleural Pneumothorax. — Lo^wer exL. i- 
pleural pneumothorax is considered indic-aieii- 
(f) in entities of the lower lobc^ after failure 
of intrapleural pneumothorax and phrenic 
paral 3 'sis, (2) as a complementary procedure 
in the presence of upper extrapleural pneu- ; 
mothorax or upper thoracoplasty in the pres- ;■ 
ence of progression of the disease tow’ards the ; 
lower lobes. The special operative difficulties ; 
of lower extrapleural pneumothorax (due to ' f 
the anatom 3 ’' of the' fascia endothoracica) are . 
described. The maintenance of the extra- .' 
• pleural space demands even more attention • 
than in upper e-xtrapleural pneumothorax be- . 
cause of the greater tendenc 3 '’ tow'ards obliter- i 
ation and the constant presence of fluid. | 
Replacement of air with oil hasto be instituted ’ 
at an earb' date. Lower e.xtrapleural pneumo- 
thorax constitutes a considerable dimiinlwph'.^ 
of the breathing capacity and , flcmanTis ' . 
preoperativel 3 ’^ a careful evaluation, of the 
function of the contralateral lung.-r-.Uoara:;};- 
ing the Question of Lmccr Extrapleural Pair- , 
mothorjax, D. P. Muchin, Probl. tuberk., 1947^ 
Noyl, dF.ry-iV. Leites) ; ■ ' 

. . '•■'-■v 'i ‘ 

E:r!rapleurai X Pneumothorax. — Fs.’iiowiiig' , 
plxtraplcnral pne\rn\onoiysis, the authors plaor. , . 
50 CO. of . serum cqzitnimng 1,000,000 dui Is u;' ;-; . 
pchicillin'in ihe .spacc'-and remove remaining 
airi'?;^TI)erdafu-r, iiir'i--, gradually inti\idiio'’d. . 
injecting 100 tp-lH) cc. Vi'aih'-.iintil am ; • . . ' 
collapse IS obtained. . Tnis.pvoocdtire,- ' - 
out on 62 patients, !?^qioctsaViai.n5t?|ife' r ; ■ ' 
collapse with exlVe.]iearal nn? Vr.idth'or,' 'Uid- 
prevents many of thy .ccii)ipiic:d ions oil . ■ 
observed. Eight figiit^ ilhistn.?;: .(is 
cedure in one case of oilab'r.'*- exira: ' 
collapse . — Pneumothorax cxtra-piairpl^ 
lapsus progressive, P. Le Foyer, PrcM- 
June 4, 1947, 33: SS5. — (E. Bogen) \ 



The pathogenic fungi found in the sputum are complex in nature and present 
marked differences in appearance and cultural characteristics. The information 
required for the identification of the fungus is best acquired by means of illus- 
trations. In the present article the text has been purposely much abbreviated 
and the emphasis placed on the illustrations. 

It is hoped that it will serve as a useful guide to the laboratory worker in- 
terested in this tj^e of study. 

COLLECTION OF THE SPUTUM 

Tlie details concerned in the collection of the sputimi are of first importance 
and in not a few instances that have come to our attention the identification 
of the fungus has rested on this factor alone. The physician or some qualified 
person should attend to these details. The sputum should be collected shortly 
after the patient awakens in the morning. A morning specimen represents the 
pulmonaiy secretions accumulated during the night and, in general, is the most 
satisfactory one for the examination; it is also free from food particles. Before 
the specimen is obtained the patient is instmcted to brush the teeth and to rinse 
and gargle the mouth and throat. Great care must be exercised to see that the 
sputum comes from the lungs. Avoid all specimens of saliva or nasopharjTigeal 
secretions. Sterilized petri dishes seiwe best as a receptacle for the sputum 
Avhich should be immediatelj’’ sent to the laboratoiy for examination. This will 
prevent the multiplication of the bacteria in the sputum, an undesirable feature. 

The sputimi should bo careful^’' exammed with a hand lens for the presence 
of tiny particles or flecks from one-half to three millimeters in diameter, yel- 
lowish or gray in color, which appear denser than the surrounding sputum. In 
some instances the fungi can onlj* be demonstrated in such flecks and for tliis 
reason thej' should be selected for the microscopic study and the inoculation of 
the medium. 

rnEPAK.\TION OF THE SPUTUJI FOn MICROSCOPIC STUDY 

Select, bj’ preference, several of the above mentioned flecks and place on a 
clean glass slide, add one or two drops of 10 per cent sodium hydroxide and mix 
thoroughly. Place a cover glass over the preparation and, after an interval 
of three to five minutes, examine the preparation for fungi with a low and a high 
. powered lens in a subdued light. If fungi are not foimd bj- this method it is 
advisable to concentrate the sputuni. Place the sputum in a 50 cc. centrifuge 
tube and add approximately twice the amount of 4 per cent sodium hydroxide. 
Place the tube in boiling water for approximately five minutes, stirring the con- 
tents occasionally with a glass rod. Centrifuge for twenty minutes at high 
speed, decant the supeniataut fluid and resuspend the sediment in 2 cc. of dis- 
tilled water. Put one loopful of the mi.xturc on a clean glass slide and place a 
cover glass over the preparation. The microscopic study of the unstained 
prej)aration of the sputum may suffice for the identification of the ofTending 
fungus. However, it is advisable to confirm the microscopic findings by cultural 
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The agar base is melted and then cooled to 45°C. The sterile dextrose solution 
and blood are added, the contents gently mixed and poured into petri dishes. 
After solidification, and following the inoculation udth sputum, the plates are 
incubated under aerobic and anaerobic conditions at a temperature of 37°C. 
The colonies ma 3 '- first appear onlj"- after a lapse of two or three weeks. Sabour- 
aud’s is an excellent medium for the culthmtion of fungi. However, it has one 
disadvantage in that it permits the growth of man}’- bacteria commonlj'- found in 
the sputum and one or more transplants ma}’’ be required before the fungus is 
isolated in pure culture. This obstacle is overcome Avith dextrose A’east extract 
medium. It is also a medium that can be readilj^ prepared and, therefore, can 
be utilized with advantage for the initial inoculation. The inoculated tubes 
should be incubated at 37°C. and inspected dail}*^ over a period of at least seven 
daj'-s. If growth is present it should be transplanted to Sabouraud’s medium in 
order to observe more closelj’ the development and the appearance of the colonies. 
If no colonies are observed a specimen of fresh sputum should be inoculated on 
glucose blood agar and cultivated under aerobic and anaerobic conditions at a 
temperature of 37°C. 


SLIDE CULTURE METHOD 

By tliis procedure one maj* witness the development and multiplication of the 
fungus and bj' this means alone maj’- the fungus at times be identified. A few 
cubic centimeters of melted Sabouraud’s agar are poured on a clean 2x3 inch 
glass slide, allowed to solidif}* and the surface inoculated with a loopful of sputum, 
or preferablj' with a culture grown in dextrose j^east extract. A clean, No. 1 
cover glass, somewhat smaller than the glass slide, is placed over the surface of 
the medium. The cover glass is rimmed with vaseline, allowing a small opening 
at one end for the entrance of air and then incubated at 37°C. The prepared 
glass slide should be kept moist bj' placing it in a petri dish lined with a thin 
la.Ycr of moist cotton. 

THE IDENTIFIC.VTION OF THE FUNGUS 

The various component parts of the fungus with their descriptive terms are 
somewhat difficult for the beginner to master. The illustrations of the com- 
ponent parts, plate II, should be helpful in this respect. 

The distribution of the colonics, their size, shape and color .should be noted as 
well as the outline of the colon.v and whether the surface is smooth and non- 
filament ous, or rough and filamentous. 

Microscojnc cxaminoimi: Prepare an unstained slide preparation of the 
colon}' as described above. The identification of the fungus is basetl on the 
appearance of the mycelium together with the location, the number, size and 
appearance of the spores. Look for yeast -like budding cells and mycclia which 
may be septate or nonsoptate, or of the racquet form. Note the presence or 
absence of spore heads, arthrosporcs and chlamydospores. It is important to 
bear in mind, in making comparisons, that the colony should confonn to the age 
stated in the text for the illustrations. In some instances the size and the ap- 
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A chest roentgenogram was taken and typical snowstorm-like densities were seen through- 
out both lung fields (figure 1). 

Mantoux skin tests with OT up to 1 mg. and PPD up to 0.05 mg. were negative. The 
sedimentation rate was 3 mm. (^Vestergren) in one hour. The blood count was normal. 

The patient’s course became progressivel3'' more storm5^ Temperature, pulse rate and 
respiration gradually increased. He became more toxemic and uncooperative. In the 
latter part of Februarj^, pleural effusion developed on the right side. Fluid withdrawn 
from this effusion was straw colored. The differential cell count revealed 9S per cent 
Ij'mphocj'tes and the fluid readily formed a pellicle. A guinea pig injected witli this fluid 
died in twenty-eight daj's. Autopsy of this guinea pig showed disseminated tuberculo.=is. 
Tubercle bacilli were seen in large numbers throughout all the tissues. 

A urine specimen injected into a second guinea pig resulted in its death in thirty-two 
daj's and the autopsj' showed generalized tuberculosis. 

The patient was treated sj'mptomaticalty and he received repeated blood transfusions. 
However, his condition became worse. Nausea and vomiting occurred after c-ach at- 
tempted feeding. Diarrhea (eight to ten stools a dajO became persistent. Clianges in 
the sensorium became evident. The patient would cry when he was touched or when his 
bed-clothes were moved. On March 1, 1946, a tubercle was seen in the right retinal field 
appro.viraatelj’- at the eleven o’clock position. The patient had a stiff neck on antero- 
flexion. No other signs of meningeal involvement were evident. .Spinal puncture was 
done at this time and revealed that the pressure, cell count and chemistiy' were normal. 
Culture of the spinal fluid for acid-fast bacilli and guineti pig inoculation were not done. 

Streptomj'cin therap.v was started I^Iarch 15, 1946, ajiproximatelj' six weeks after recog- 
nition of the disease, at which time the condition of the patient ajijieared to be terminal. 
His weight had dropped from 145 to 112 pounds. He had become cj’anotic and required 
continuous oxj'gen inhalation. His temperature rose to 105° F. daity. His liver was 
palpable three finger breadths below the right costal margin. The sjileen was not pal- 
pable. Pitting edema of the extremities was present and an enlarged heart with luilmo- 
naiy congestion (figure 2) became manifest. 

Total plasma juoteins were 6.1 g. with 2.-1 g. albumin and 3.7 g. globulin. The cejfli- 
alin-cholcsterol test was 3-plus; the urine urobilinogen was jrasitive through a dilulion of 
1:640. The electrocardiogram showed flattening of the T wave.^ in lead I, .and 
notched QRS com])lc.\cs and elevated ST segments in lead C F 4. Interprefation 
was that of nonlocalized toxemia of the mj'ocardium. The blood was essentially nnrm.al 
and the sedimentation rate remained unacceleratcd. Prothrombin time was 72 per cent 
of normal. Determination of calcium, jdio.sphorou.s.and phosphata.se content of (he blood 
and the platelet count, bleeding and coagulation time were normal. 

The patient received 0.2 g. (200,000 units) of streptonn’cin intram\iscularly every tlirve 
hour's, or 1.6 g. dail.v. In addition, he was given 5 g. of lipotrojihie agents (.3 g. methio- 
nine, 2 g. choline chloritlc) a day. The methionine was given in the form of .■\migen 
(containing 3 per cent methionine) of which he received 100 g. a day. The Amigen was 
given intravenoush' in the. earh' irhasc of therap.v and orail.v after ffsHis were toleratc<i. 
The choline was given onill.v. This trerrtment wa*: given for six months, riuring which 
time he receiverl apirroximatcly 295 g. of streptomycin ami 650 g. of (I.e lipotropliir 
agents, i'trejhonrvcin Mood levels were not detonniiu'<i due to lack of eiprijum rrt. Tiro 
liirotrophic agents were reriuced fi'om 5 g. daily to 3 g. dail.v after the se( uini mo.jth (lable 
1). No toxic reactions were eucountertsl during the course of therapy. 

Three days after starting the aMive thcrai\v, the patient's condition imi'rove.]. Namca 
and vomiting cea.'-ed as did the diarrhea. His appetite returnfsi. Knmliona! irr'-t.-ibility 
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or reinfection tuberculosis cannot be stated with certainty. Tlie liistoiy of a 
tuberculous pleural effusion seven months before the onset of his hematogenous 
dissemination would favor the belief that the seeding occurred from localized 
chronic foci and that the miliary spread occurred during the reinfection phase. 

The importance of the lipotrophic agents in the treatment of this case is not 
laiown. It is possible that a recover}- ivould have resulted with the use of 
streptom 5 -cin alone. Hinshaw, Feldman and Pfuetze (3) report a patient irith 
miliaiy tuberculosis recently started on streptomycin who still is in remission. 

Lipotrophic agents were used because of the obseiwation that the}' appeared 
to cause quiescent tuberculous infections not treated with streptomycin to 
e.vacerbate. It could be postulated that such agents have an effect on the lipoid 
substance of the bacillus or the fatty caseous material of the tubercle, altering 
the permeability or tissue eni'ironment, so as to allow the bacillus to multiply 
more rapidly when not checked, and rendering the patient more \'ulnerable to 
the action of specific antibiotics. Further investigaton of the combination of 
streptomycin and lipotrophic agents in the treatment of tuberculosis appears 
warranted. 


SU^DURY 

A case of proved miliary tuberculosis was treated with strejitomycin and 
lipotrophic agents with apparent complete recovery of the patient. 

SUMARIO 

La Eslrcpiomicina y los AgciUcs Lipotrofos cn la Oramdia 
Un caso de granulia comprobada fu(5 tratado con estrei)tomicina y agentes 
lipotrofos, obtenidndose aparentemente la curaciOn total del enfermo. 
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noted in the region of the hilum of the right lung (figure lo). Repeated examinations of 
the sputum showed large numbers of tubercle bacilli. 

On bronchoscopic examination considerable scarring on the right lateral and inferior 
walls of the right main bronchus was observed immediately above the orifice of the right 
upper lobe bronchus. The scarring produced slight narrowing of the right main bronchus. 
No ulceration was present. The scars probabh' resulted from pre\dous cauterization with 
silver nitrate. The diameter of the orifice of the upper lobe was reduced to 2 mm. A 
small tongue of granulation tissue protnided from this orifice and a moderate amount of 
secretion appeared to be coming from the lobe. 

The patient was hospitalized ‘and dail3' intramuscular administration of 120,000 units 
of penicillin was begun on September 22. On September 26 the middle and upper lobe.s of 
the right lung were removed and the phrenic nerve was crushed. Bionchoscojn' was ])er- 
formed before the patient was returned to her loom. The jiathologist reported tliat 
diffuse caseous tuberculosis was present in the middle and ujiiier lobes. A tuberculous 
abscess, 6 cm. in diameter, was present in the upper lobe. Lj’mjih nodes showed caseous 
tuberculosis. Her jiostoperative clinical course was satisfactoiy, and the wound healed 
bj' primaiy intention. Tubercle bacilli, however, were found rejieatcflh' in her sputum. 
The source of these bacilli caused considerable concern. Postojierativeh’, bronchoscopy 
was performed and 0.5 g. of streptomj'ciu was insufflated into the bronchial tree. No ulcera- 
tions were seen and the bronchial stump looked clean. Bronchoscopy was re])eated on 
two subsequent occasions, but a jiathological condition was not found. Ncbiilization 
with a solution containing 200,000 units of penicillin and 0.5 g. of streptoim'cin was begun 
on October 1 . This treatment was given until October 13 and was reircatcd from Novem- 
ber 7 to 26. In addition, 1.0 g. of streptomj'cin was administered intramuscularly dailj' 
from October 13 to November 15. Occasional examination of sputum still gave positive 
results. On November 16, in addition to nebulized stre])tom.vcin, the dose of streptonn’cin 
which was being given intramuscularl.v was doublerl to 2.0 g. daih’ and this dose was given 
until December 12 when toxemic reaction to strcptom.vcin became airjrarent. This reac- 
tion consisted of dizziness, blurring of vision and vertigo. For an additional week, after 
administration of streptomj'cin was stojrpcd, 120,000 units of penicillin were admini'^tered 
intramuscularh’each<laj'. Beginningon December 15 examination of sputum for tubercle 
bacilli was carrictl out dail.v for eleven daj-s and results were all negative. Cultunrs of 
gastric content obtained on December 20 were negative. About sixtr- da.vs later material 
obtained by gastric aspimtion was used for guineii ]'ig inoculations twice and no evidenee 
of tnberculosiswas found. Cultures of the same materi.al were negative. 

On December 27, when the i)aticnt was dismissed fnun the Clinic, she was in goorl coti- 
dition (figure 15), save for residual dizziness, blurring of visinii and slight un^teadiiu'---. 
At last report on April 1. 1916. all evidence of toxemia had disajiiieareil. her cough had 
cleared and her health seemed excellent although her tempeniture occa<'ionall\' ro-e (o 
99'^ 1'. in the evening. 

('(ISC 2 : A married white woman, -M j'cai-s of age, registeml at the Mayo Clinic on .Xjnil 
20. 1916. She was known to have had pulmonan,' ful.'erculo-is for five ,vcars. In 1(i;i 
the Mantoux test gave jiositive results and a rocntgenognim of the thorax rvvealc"! a Ic'iou 
of questionable activit.v. In 1913 cough dcvidopisl and a roentgenogram of tlie tlauax 
.showed tubcn'ulous involvement in the hilar region of the left lunz. .Mthoiigh the pc.tif n* 
remained at rts-t in hixl, the tuberculous lesion spn-ad. At bronehosj-opi,- examinariou in 
19bl.an aiva of rcsldeuing in the main bronchus eif the left lung v as f'b'crvfsi. Tn atn.cns 
consisted of crushing the left phrenic nerve and keejiing the patient .at re>t in b'-ii. 
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Clinic. The pathological report stated that extensive caseous tuberculosis vas present 
and a ca-\dty, 4 cm. in diameter, was present in the lobe. 

The patient’s postoperative condition was satisfactorj' despite the difficulty of reexpand- 
ing the lower lobe of the right lung (figure 36). Dailj' postoperative examinations of 
sputum revealed no tubercle bacilli. A specimen of pleural fluid obtained on June 13 was 
inoculated into two guinea pigs but no e\ddence of tuberculosis was found. Administra- 
tion of streptomycin and penicillin was discontinued on June 17 because of lack of supplj*. 
No toxemic reactions to streptom 3 ’’cin were noted. Examination of gastric contents on 
Julj' 1 did not reveal acid-fast bacilli. 

When the patient was dismissed on Julj' 1 no e\'idence of spread to either pulmonarj- 
field was found. The operative wound was healed completelj'. She continued to rest in 
a sanatorium and follow-up reports on Julj' 15 and August 11 stated that the sputum did 
not contain tubercle bacilli, that evidence of spread of tuberculosis was not found in 
roentgenograms and that the patient was graduallj- beginning to exercise. 

Case //: On June 1, 1940, a white man, 44 j’ears old, reregistered at the Maj-o Clinic. 
When he was a patient at the Clinic in 1935 he had undergone bilateral lumbar sjanirathcc- 
tomj' for Buerger’s disease. In 1945 he underwent cholecj'stectomj* for cholecj’stitis mth 
cholelithiasis. 

The histoiy of puhnonaiy tuberculosis dated from about Februarj', 1942, when he was 
admitted to a sanatorium. At that time there was a cavity in the upper lobe of the right 
lung, the patient had a cough and sputum contained tubercle bacilli. During the ensuing 
nine months pneumothorax with closed jmeumonol.vsis was ineffective in closing the 
ciivity. A two-stage posterior thoracoplasty with removal of seven ribs resulted in sfircad 
of the disease into the lower lobe. Although the patient rcmaine<l at rest in bed for the 
next j'car no change in his condition was noted. The right phrenic nerve was crushed in 
January, 1944, but this opemtion did not aid in closing the c-'nity and his sputtmi con- 
tinued to contain tubercle bacilli. Earh' in 1945, complete i)osterior revision operation 
and anterior thoracoplasty in stages again failed to close the cavit.v. Although the pa- 
tient’s general condition remained rcmarkablj'good he was kci)t in the sanatorium for four 
3 ’ears because of cough and presence of tubercle bacilli in the s))utum. 

On admission at the Clinic the patient had been moderately active for .^ix months and 
respiratoiy reserve seemed good, but each daj* he was raising more than an ounce of 
sputum which contained tubercle bacilli. 

The urine was normal; hemoglobin, 13.9 g.; cr.vthrocj’te count, 4.900,000: Icucoiyte 
count, 17,000; and sedimentation rate, 4S inm. per hour. Tubercle bacilli were found in 
the sputum at cvciy examination. 

Roentgenograms of the thorax indicated that thoraco])lastic proce<Iures Icui been jier- 
fonne<l on the right side with some regeneration of the nix. A lesion with cavitation wa'-' 
present in the u|)per lobe of the right lung. Bronchoscoi)ic C-\;imination showo.1 cvitlcncc 
of chronic bilateral bronchitis which w.as more markel on the rieht side. Mv.copurulctit 
secretions came from the upper lobe of the right lung and the muco-a of the richt npi'cr 
lobe bronchus was inflann^l and mildly edematous. No eviilcncc of ulceration or stono-i'-- 
was note<l. 

On Juno 4, 1.5 g. of streptomycin was admini<tere>l intraniu-culaily and thi-- treatna jit 
was coi\timied d:dly. A week later, daily ailmiTii'tration of K'A.bftO indt" of peni' ilHn w.-e- 
added. The same da.v right pneumonectomy was perfornioi ly one of T. C, -. 

The right phrenic nerve was internipteil atid jK»stoperativcly broncln.’d sovretion' 'ac.o* 
thoroughly as)iirateil bronchoseojiicnlly. Ilis {vi-toperative coutsc wa^ witlioni i:!c; i< r,t. 
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tomy was performed on J une 25. The right phrenic nerve was interrupted and postopera- 
tive bronchoscopy was carried out. The operative specimen showed caseous tuberculosis 
invobdng the entiie lung, tuberculous and pjmgenic abscesses and caseous and inflanuna- 
tory involvement of all hilar nodes. The bronchial involvement extended into the right 
lov ei lobe bronchus which resulted in atelectasis. The postoperative reaction was imme- 
diate and intense with high temperature and pulse rate. Roentgenogram of the thorax 
on June 2/’ revealed an area of infiltration in the upper lobe of the left lung and the ques- 
tion arose as to whether this was evidence of tuberculous spread or of retained secretions 
and resultant nonaeration (figure 5o). Bronchoscopy was performed and a moderate 
amount of thick mucoid secretion was seen in the trachea, left main and upper lobe 
bronchi. This was aspirated and sent to the laboratory for culture and 1.0 g. of strepto- 
mycin was instilled into the left bronchial tree. No tubercle bacllU were found in the 
specimen. 

A daily dose of 2.4 g. of streptomycin w.as then combined with the dose of penicillin. 
The patient recovered satisfactorily but spiking of the temperature curve recurred after 
eight dej-’s. The pleural space on the right was tapped on four occasions during the next 
week, small amounts of serosanguineous fluid were withdrawn and 100,000 units of peni- 
cillin and 0.1 g. of streptomycin were instilled. Empyema did not develop and the pleural 
fluid was found to be free of acid-fast bacilli. Temperature, pulse and respirations became 
normal two weeks later and remained so thereafter. The dailj’- dose of streptomycin was 
reduced to 1.6 g. on August 5, and the administration of penicillin was discontinued. 
Slight vestibular sjnnptoms occurred eighteen daj^ after the administration of strepto- 
mjmin was begun but subsided entirelj' although administration of streptomj’^cin was not 
stopped. Our plan at the time of this writing is to continue to give streptom 3 'cin for 
several more weeks. Hence this treatment will have been given for three full months 
postoperativelJ^ Sedimentation rate has dropped to oS mm. in one hour and repeiited 
roentgeuographic e.xaminatlon has iwealed no advance in the original contralateral 
spread (figure 56). . 


COMJIENT 

It must be stated clearlj'' that the therapeutic success in these cases is not 
presented in the sense of a fait accovipli. Without question, the couise in manj’’ 
cases parallels the course in these in which streptom 3 ''cin has been used. e do 
think, however, that the results in these 5 consecutive cases are sufficiently 
encouraging to warrant the continued trial of combined suigical and antibiotic 
treatment. Although streptomycin will shortly be a\milable in increasing 
amounts, it Avill be many months before supply can begin to approach demand. 
Under these conditions, it is suggested that, whereas treatment of established 
disease may require vast quantities of the drug, prevention may require con- 
siderably less and that in tliis prophylactic sense streptomycin may find its 
greatest field of sermce. 

SUSIJLVRY 

A series of 5 case reports is presented to suggest the possibilities of combining 
treatment with streptomycin with radical surgical procedures in some highly 
selected tyqjes of pulmonary tuberculosis. Wliile the series is not sufficient to 
indicate clearly that any prophylactic or therapeutic effect was realized, it is 
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intended to indicate the possibility of utilizing the suppressive effect of strepto- 
mycin during the crucial period before, during and after radical surgery. 

It is believed that, should streptomycin be successful in preventing broncho- 
genic and hematogenous extension of pulmonary tuberculosis during and after 
operation, or should it prevent development of such a complication as tuberculous 
empyema, it will reduce surgical mortality and broaden the indications for 
radical surgical treatment of pulmonary tuberculosis. 

SUMAEIO 

La Esireptomidna en la ResccciSn en la Tvbercxdosis Pvlmonar 

Pres4ntase esta serie de cinco histories cllnicas con mira a indicar la posibilidad 
de combinar la estreptomicinoterapia con los procedimientos cruentos radicales 
en ciertos casos muy seleccionados de tuberculosis puknonar. Aunque la serie 
no basta para indicar netamentc que se obtuviera efecto profildctico o terapdu- 
tico, si indica la posibilidad de utilizer el efecto supresor de la cstreptomicina 
durante el periodo critico de la cirugla radical y antes y dcspufe del mismo. 

Expr4sase el parccer de que, de mostrar eficacia la cstreptomicina para impedir 
la difusidn broncdgena y hematdgena de la tuberculosis pulmonar durante la 
operacidn y despuds, o para impedir la aparicidn de una complicacidn tal como 
el empiema tuberculoso, rabajard la mortalidad quiriii^ca y ampliard las indica- 
ciones del tratamiento quirurgico radical en la tuberculosis pulmonar. 
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STREPTOMYCIN IN EXPERIMENTAL TDBERCI3LOSIS* 

In Vivo Sensitivity to Streptomycin of Recently Isolated Strains of Human Tubercle 
Bacilli and Strains of Bovine Tubercle Bacilli 

WILLIMI H. FELDMANi and H. CORWIN HINSHAW= 

The original observations on the ability of streptomycin to exert a favorable 
influence in vivo on the course of experimental tuberculosis were made on in- 
fections established by the laboratory stock strain of tubercle bacilli known a 
H37Rv(l). Although this strain of tubercle bacilli has been maintained on 
synthetic medium for many years, relatively small doses of it still have a satis- 
factory virulence for guinea pigs. However, from a clinical point of view it seemed 
important to obtain information regarding the efficacy in vivo of streptomycin 
against previously imcultured strains of tubercle bacilli obtained directly from 
patients who had tuberculosis. Consequently a series of experiments were done 
utilizing as the infective agents several recently isolated human strains of 
tubercle bacilli, two bovine strains of tubercle bacilli and, for comparison, strain 
H37IIV.® 


METHODS 

The strains of tubercle bacilli used consisted of (J) seven primary isolation cultures, 
approximately 6 weeks old, of tubercle bacilli obtained from gastric aspirations of 7 
patients who had severe, progressive, pulmonary tuberculosis; (S) two strains of bovine 
tubercle bacilli, one of which was the well-known Ravenel strain, the other bovine strain 
being isolated from a tuberculous lymph node of a bovine animal approximately fourteen 
months prior to use in the present e.xperiment; (S) a subculture of H37Rv. With the 
exception of strain H37Rv, which was grown in the synthetic medium of Proskauer and 
Beck, described by us in a previous article (3), the respective strains were cultured on 
slants of egg-yolk medium. 

One-tenth milligram of each strain of tubercle bacilli was used to inoculate subcutane- 
ously ten groups each, consisting of 14 adult male guinea pigs. The animals were caged 
in pairs and fed the regular laboratory ration. Starting two weeks after the animals 
had been inoculated, 8 animals in each of the ten groups were treated daily with 6,000 
micrograms of streptomycin. The drug was injected subcutaneously in four equal doses 
at six-hour intervals. Treatment continued for fifty-four days. The experiments were 
terminated sixty-eight days after the animals had been inoculated. At the time of nec- 
ropsy, material representing the following tissues was preserved for subsequent micro- 
scopic study: axillary lymph nodes, subcutis at the site of inoculation, lungs, tracheo- 
bronchial lymph nodes, liver and spleen. 

RESULTS 

Comparative survival times: Of the 58 guinea pigs representing the untreated 
controls that lived two weeks or longer, 38 (66 per cent) died during the duration 

* Streptomycin utilized in this study was supplied through the courtesy of Dr. D. F- 
Robertson, Merck and Company, Rahway, New Jersey. 

' Division of Experimental Medicine, Mayo Foundation, Rochester, Minnesota. 

’ Division of Medicine, Mayo Clinic, Rochester, Minnesota. _ 

® The results of these experiments have been referred to briefly in a previous pu ica 
tion (2). 
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of tte experiment. A considerable number of the treated animals also died. 
Among 80 guinea pigs that received streptom5"cin, 28 (35 per cent) died. ^Yith 
the exception of one animal, the deaths of the untreated controls were presumed 
to be due to tuberculosis. The disease had disseminated widel}’’ and was present 
in amounts sufficient to have caused death. 

In so far as signs of tuberculosis were concerned, the situation among the treated 
animals that died was in marked contrast to that recorded for the controls. 
With the exception of 4 animals that had received treatment for two da5's, three 
days, four days and eleven days, respectively, grossly \dsible parenchjTnal 
tuberculosis was not present at necropsy among the treated animals that died 
prematurely. The immediate cause of death of most of the treated animals 
that died was massive abdominal hemorrhage.^ 

Evidence of deferreni effects of streptomycin: The marked dissimilarity of 
the gross appearance of the untreated controls and the treated animals in the 
respective groups at the time of necrops3’’ pro^^ded comdneing e\ddence of the 
effect of the treatment. As may be noted in figures 1 to 5, proof of the patho- 
genicity of the respective strains of tubercle bacilli is conclusive. In most 
instances the disease in the control animals had involved the spleen, liver and 
lungs extensively with tuberculosis of the Ijunph nodes contiguous to the site 
of inoculation. Tlie initial focus in the tissues of the suprasternal region had 
persisted and was progressive, ndth a few ulcerations commonlj’ present. With 
few exceptions the disease in the untreated animals was tj-pical of what would 
be expected in guinea pigs receiving subcutaneoush’ a rclativclj' large dose of 
fullj’ virulent tubercle bacilli of the human or bo^^ne tj*pc. 

• Ycry little tuberculosis was observed grosslj' in the animals in the respective 
groups that were treated for a minimum of fourteen daj's or longer. /Vs a matter 
of fact, in 54 per cent of the 72 animals that received streptomj'cin for fourteen 
daj's or longer no lesions of tuberculosis were found either grossl.v or microscop- 
icallj'. Tlic tuberculosis present in the remaining 46 per cent of the treated 
animals was for the most part minimal. 

The results of the microscopic examination of llie tissues obtained from 
untreated and treated animals in the ten groups are sho^\'n in figure G. In this 
portion of the studj' an attempt was made to express numcricalh' the units of 
tuberculosis in the varioiis sites of predilection.* 

jVn examination of the data indicates that strrjitonn'cin was cqu.aliy efTectivo 
in suppressing the infection produced bj* the seven recenth* isol.at«l .«f rains of 
human tubercle bacilli, the Ravcnel strain of bonne (ubende bacilli and the 
laboratorj' stock strain IISTRv. Tlie infections producc<l In* the other l>onT!e 
strain of tubercle bacilli appeared microscojncally to be somewhat more resistant 
to the deterrent action of streptomycin than was true of the other nine .‘-1 mins. 

*■ It nppc.'irs likely that thenhiloniinal liemorrh.Tpv w.*ts xhr^ re«u!: of itijalirje’j* roy'.rai.'st 
of the animals to fscilitale sncdicivlion. .\ftor measures were t-aken to prreixi ie Kurh pr^- 
Eumed .nccldents few ndditionnl insl-anct-s of alMlominal licm'-irrhari' liave heen r,-e.e L 

• A suppested sehrme for n'cordinp cxpcritr.rr.t.a! tul^'rculous ch.-.r.jr<-s numeriral'y 
Wen deserihed previously (-t). 
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However, even in this instance the lesions present were microscopic in size and 
nonulcerating in character and did not reveal evidence of progression. 


ro7BV HOMO NO. 2 



Fig. 1. (Left) Effects of streptomycin therapy in two experiments. The strains of 
tubercle bacilli used for inoculations were the stock strain H37Rv and an original isolation 
culture from a patient who had severe pulmonary tuberculosis. Guinea pigs dying before 
the termination of the experiment are indicated by black bars. The number under each 
animal in figures 1 to 5 indicates its survival time in days following infection. 

Fia. 2. (Right) Effects of streptomycin therapy in two experiments. The strains used 
for inoculations were original isolation cultures from patients who had severe pulmonary 
tuberculosis. 

COMMENT 

This study has yielded results quite consistent with the results of the earlier 
experiments in vivo with streptomycin. The ability of streptomycin to control 
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tuberculous infections in guinea pigs successfuUj’- is substantial and readily de- 
monstrable. Although the e.\periments were of relatively short duration the 


HOMO NO. 4 HOMO NO. 6 



Fig. 3. (Loft) Eflccls of stroptomycin thprnpy in two cxprriracat?. Tlio E{rair.«i of 
tubercle bacilli were original isolation cultures from patient* who bad revere, far .advnnco'l 
pulnionaiy tulwrculosis. 

Fig. 4. (Right) F.Cfccts of Elrcptomycin therapy in two rsy'crinient*. Tlir' inoculum 
rcpn'.*cnt<Hl original isolation culturc-s obtained fro.m patient.* who had rere.w pal.nior.ara- 
tuberculosis. 


lapse of time after infection wa.s sufTtfient to pennit the development in tlse C'»n- 
trol.s of an impres.sivc amount of disca.'o. In the treated .animnir- the n.-ttand 
progression of the infectious process wa.*: markedly intorferx-d with nm! .a* ;i 
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consequence at necrops}'- the regressive rather than the 
the infection was dominant. 


progressive phase of 


BOVINE 


CONTROLS 



24’ ’m’ *"35^ ■^40^ *"41 



RAVENEL 

CONTROLS 



^ r-5, 



Fig. 5. Results of treating with streptomycin two groups of tuberculous guinea pigs 
inoculated with tubercle bacilli of the bovine type. Note the severity of the disease in 
the untreated controls. (Reproduced by permission of J. Roy. Inst. Pub. Health & Hyg.) 

Experiments of longer duration would probably have furnished additional 
information regarding certain important problems related to the effect in vivo 
of streptomycin against the tubercle bacillus. However, etudence obtained 
after treatment for fifty-four days w^as sufliciently definitive to indicate that 
the antagonistic results of streptomycin against the laboratory stock strain 
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H37Rv could be obtained also against bo^dne tubercle bacilli and against several 
pre\'iously uncultured strains of tubercle bacilli obtained directly from tuber- 
culous patients. Since the results of therapy against each of the ten strains of 
tubercle bacilli were comparable, confidence is maintained in the continued use 
of strain H37Rv as the infective agent in experimental tuberculosis. 



C'Untrcatcd cxmtpols T*TrcQtcd with ctrcptoinycin 


Fig. 6. Summary of relative amounts of tuberculosis, observed microscopically .and 
e.xpressed gr.apliicnlly in units of infection, produced by ten different strains of tubercle 
bacilli. Each strain was used to inoculate a group of 14 guinea pigs; S were treated and 0 
were not treated. (Reproduced by permission of J. Roy. Inst. Pub. Health & Ilyg.) 


SU-XaURY .AND CONCLUSIO.VS 

To determine the therapeutic antagonism of streptomycin to strains of mam- 
malian tubercle bacilli other than the laboratorj' stock strain H37Rv, a .*--cries 
of 10 studies was done. Ten groups of M guinea pigs each were inoculnletl, 
ten difTcrent strains of tubercle bacilli being used. Tliesc consisted of .‘^cven 
original isolation cultures from 7 patients who h.ad jnilmonarj' tuberculosis, 
two bovine strains and, for compari.son, stniin H37Rv. The inoculum for each 
animal was 0.1 mg. of tubercle bacilli administcnxl subcutaneously. Right 
animals in each group were treatctl. The daily dose of streptomycin per animal 
was G mg. given in four equal doses si.v hours apart. Mediation ’.v.as starS«l 
two weeks after inoculation and w.as continucil for fifty-four days. 

The results obtained from the 10 studies .•‘Upgest the following ronclusion-^: 

1. The susceptibility in n'ro of mammalian lul>ercle bacilli to streptomycin 
is not strain-specific. 
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2. Experimental infections produced in guinea pigs by bo\Tne tubercle bacilli 
are amenable to the antagonistic action of streptomycin. 

3. In chemotherapeutic experiments conclusions based on the chemothera- 
peutic resirits of infections produced by the laboratory- stock strain of tubercle 
bacilli H3/Ilv constitute dependable evidence of the degree of antagonism of a 
given substance for tubercle bacilli of the human type. 

STJJIARIO T CONCLTJSIONES 
La Bslreptomicina en la Tuherculosis Experimental 

A fin de determmar el antagonismo teraplutico de la estreptomicina a las 
cepas mamlferas de bacilos tuberculoses distintas de la cepa stock de laboratorio 
H37Ilv, ejecutdse una serie de 10 estudios en que se inocularon 10 grupos de 14 
cobayos cada uno, usando 10 cepas distintas de bacilos tuberculoses. Estas 
comprendfan siete cultivos aislados primitivamente de 7 enfermos que tenlan 
tuberculosis puhnonar, dos cepas bo\Tnas, y para comparacidn, la cepa H37Rv. 
El indculo para cada animal consistid en 0.1 mgm. de bacilos tuberculoses ad- 
ministrados subcutdneamente. Se tratd a echo animales de cada grupo, siendo 
la dosis diaria de estreptomicina por animal 6 mgm. administrados en cuatro 
dosis iguales a plazos de seis boras. La medicacidn fud iniciada dos semanas 
despuds de la inoculacidn y contiouada durante cincuenta y cuatro dias. 

Los resultados derivados de los 10 estudios sugieren las siguientes conclu- 
siones: . . 

1. La susceptibilidad m vivo de los bacilos tuberculoses de mamifero a la 
estreptomicina no es especifica para cepas. 

2. Las infecciones experimentales producidas en los cobayos por bacilos tuber- 
culoses bovinos ceden a la accidn antagdnica de la estreptomicina. 

3. En los experimentos quimioterapduticos las conclusiones basadas en los 
resultados terapduticos alcanzados en las infecciones producidas por la cepa 
stock H37Ilv del bacilo tuberculoso constituj^en prueba fidedigna de la intensidad 
del antagonismo de una sustancia dada hacia los bacilos tuberculoses de tipo 
humano. 
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FREQUENCY OF ADMINISTRATION OF STREPTOMYCIN* 

Its Influence on Results of Treatment of Tuberculosis in Guinea Pigs 
WILLIAiVI H. FELDMAN,! H. CORWIN HDnSHAW’ and A. G. KARLSON» 

The relatively rapid excretion from the body of known antibiotic substances 
has made it appear desirable to administer drugs such as penicillin and streptomj-- 
cin at frequent intervals to insure the maintenance of the concentrations in the 
blood usually considered adequate for therapeutic effects. The presumed 
necessity for frequent administration of the drugs mentioned entails considerable 
effort and complicates what is otherwise a simple therapeutic procedure. 

Attempts have been made to meet this problem by reducing the rapidity of 
absorption from the tissues by incorporating antibiotics in ^mrious menstrua. 
In the case of penicillin this has been a fairly satisfactor}' solution. With sfrcp- 
tomjmin the quantity of drug required for each daily dose (1 to 3 g. per day for 
human beings) has constituted an added complicating factor in clinical practice. 
Special menstrua have been proposed for streptom 3 ’cin with prcliminan' results 
that seem promising (1). 

In our previous studies in which streptomj'cin was administered to tubcrculou.*'' 
guinea pigs the drug was injected subcutaneouslj' everi* si.x hours (2). This 
interval between doses was selected more or less arbitrarily despite the fact that 
streptomj’’cin could not be detected in the blood after more than three or four 
hours. It seemed important, therefore, to determine whether or not .sat isfacton* 
therapeutic results might be obtained when the drug was administered at even 
longer intervals. With tliis objective the following studj' was made. Brief 
reference to tliis stud}' was made in another publication (3). 

METHOD 

Sixty-four adult guinea pigs were each inoculalc<l subcutaneously with 0.1 ing. of 
tubercle bacilli, human strain H37Rv. Twenty-three daja; later 10 of the nnim.'ds (group 
1) were killed for necropsy to determine the extent of the tuberculous infection, /tbo 
on the twenty-third day after inoculation, treatment of four groups (gnnips 3 to 6) of 
the infected animals with streptomycin w.as begun. E.ach group consisted of 10 nnim-ab. 
The 14 remaining infected guinea pigs served .as untreated contrrds (group 2). 

The total dose of streptomycin for the animals that sundved until treatment wa^ stop- 
ped in the four groups was the same; however, the frequency of administration difTr.'ed. 
In group 3 each animal received daily S mg. of streptomycin in one dose. In group 4 
each animal received daily S mg. of streptomycin in two equ.al doses at twelve-hour in- 
tciwals. The animals in group r> rcecivcd daily S mg. of streptomycin in four equal 
doses at six-hour intcr\*nls. In group G the animals were trcatwl aUemafe wed>-, caeb 
animal received a daily do-'c of 16 mg. of slrcplomj’cin in four t'cju.ai do^es a*. six-!;nur 
intervals. 

Treatment was terminated cichfy-three d.aj's after the aninuds arm inoeulatt''.’ ai?h 
tubcrele bacilli. The duration of treatment vr.as sixty days. 

•Streptomycin ulilired in this study w.a.* suppHe?! ihrcuch t?:'' c<'-3Ttery of I),-. P T 
Robertson. Mereb -and Comp.any, R.aliw.ny, New Jersey. 

> Division of r.xperiment.al Medicine, Mayo Foundation, Roebtj'.cj, .N'jsr.r'^etn. 

* Division of Medicine, M.ayo Ciinic, Rochester, Minnerota. 
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or absence of tuberculosis in the organs of predilection tos recorded at 
e time of necropsy. In addition, the tissues of all of the animals were subseauentlv 
l^Tlds the numerical index of infection for each determine! (table 

mnntll ! 1 ^ recording the extent and the morphological character of e.xperi- 

mental tuberculous infections has been described previously (4), 


TABLE 1 

Results of microscopic determination of relative degree of tuberculosis expressed numerically 


CROUP 

INTERVALS OP TREAT- 
MENT 

ANDCAtS* 

SPLEEN 
(MAX.: 35) 

LUNC 
(UAX»: 30) 

UVER 
(MAX.: 25) 

SITE or 
INOCULATION 
(MAX.: 10) 

AVERAGE 
INDEX OF 
iNjxcrroN \ 
(max.: 100} 

1 

Not treated 

■■ 




10.0 

59.5 

2 

Not treated 

■SI 




10.0 

85.3 

3 

Once daily 

HI 

0.4 

2.5 


1.5 

5.0 

4 

Taice daily 

HH 

0.6 

1.4 

■m 

0.12 

3.2 

5 

Four times daily 

8* 

1.3 

1.5 

1.1 

0.37 

4.2 

G 

Once daily, 
alternate weeks 

G» 

2.1 

0.66 

0 

3.3 

6.0 


* In the treated groups only animals are included that received treatment for at least 
three weeks. 

* Killed on the twenty-third day following infection. 

* Seven died before the eighty-third day following infection; survivors killed on the 
eighty-third daj'. 

* All but 2 animals died before the efghty-third day following infection. 

* Same ns group 3. 

‘ All but one animal died before the eighty-third day following infection. 

' All but 4 animals died before the eighty-third day following infection. 


RESULTS 

ConlroU: (Group 1) The 10 guinea pigs in group 1 were killed for necropsy on 
the twenty-third day after being inoculated with tubercle bacilli. Evidence 
that the infection had disseminated ^videIy from the site of inoculation was found 
in all. In all instances severe tuberculous involvement of the spleen was ob- 
served. In a few of the animals evidence of the disease was apparent grossly in 
the liver and lungs (figure lo). Microscopically the spleen, liver and lungs of 
all the guinea pigs in tliis group were tuberculous. The average numerical 
index of infection for the 10 animals in this group, based on a theoretical maximal 
index of infection of 100, was 59.5 (table 1). 

It is a reasonable presumption that the amount of tuberculosis observed in 
these 10 guinea pigs represented a fair indication of the virulence of the inoculum 
and the extent to which the disease had developed in a period of appro^^ately 
three weeks. The evidence obtained— both grossly and microscopically- 
suggested that the animals in the groups that were treated were affected vith 
widely disseminated, progi-essive, destructive tuberculosis before treatment was 
begun. Thus, conditions existing in the animals that were treated were for- 
midable and not likely reversible without the aid of a potent remedial factor. 
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{Group 2) In group 2, all 14 animals received no treatment and those that 
were alive on the eight 3 ^-third daj’’ were killed. At necropsy’ the e.xpected results 
of infection of guinea pigs with virulent tubercle bacilli were obtained (figure 16). 
Of the 14 animals, 7 died, presiunably as a result of the tuberculous infection, 
before the eighty-tliird da 5 ^ Grosslj^ 6 of these had severe tuberculosis of the 
liver, spleen and lungs. On gross examination the liver and spleen of the 
seventh animal appeared to be tuberculous, but in the lungs the disease was 
detectable only microscopically. Of the 7 animals in group 2 that were killed on 
the eighty-third da}^ a similar degree of tuberculosis was noted grossly in 5,^while 




Fig. 1. The amount of tuberculosis, recorded schcm-iticslly, observed crossly; (a) 
croup 1, pretreatment controls; (6) group 2, post-tre.atmcnt controls. The small numbers 
below each animal indicate the number of days after inoculation that death occurred. 
(Reproduced by permission of J. Roy. Inst. Pub. Health it llyg., Ixmdnn.) 

on gross examination of the remaining 2 anim.als the dhe.ase apprarc<l to be lim- 
ited to the spleen in one and the lungs in the other. The amount and rhnraoter 
of tuberculosis in group 2 were determined microscopicall.v. 'llie avcrrjge index 
of infection expressed mnnoric.all.v was defennined to Iw S.5.3 (table 1). This 
figure is indicative of a rather severe wide-.^pread infection. 

Comment: The gros.s and microscopic findings in groitp.s 1 titid 2 constitute 
imprcs.sivc evidence that, after inoculation of tlie animals with this large dose of 
vintlcnt tubercle Itacilli, a well-advanced jtrogressive disc-a-'c had iK’come <- 5 - 
(ablislicd when troatincnt of groups 3, 4, .5 and 0 was begun. I'urthf rmorc, the 
evidence indicates adequatcl.v that a nonrevcr^ible infection with lethal polcn- 
ti.alitics developed in animals that were inoculate*.! htit not tncated. 
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Tream anvmh: (Group 3, treated once daily) In inteipretation of the results 
of treatment only animals that received streptomycin for three or more weeks 
were considered In group 3, none of the animals had gross signs of tuberculosis 
m the liver and spleen or lungs at necropsy. In some, evidence of residual 
disease was observed at the site of inoculation in the subcutaneous tissue over the 
sternum (figure 2). IMicroscopically the average inde-t of infection for the 9 
animals that received treatment for three weeks or longer, was recorded as 5. 

TREATED AFTER 23 DAYS 


ONCE DAILY 




TWICE DAILY 




Fig. 2. The amount of tuberculosis, recorded schematically, noted at the time of nec- 
ropsy in the respective groups of treated animals. The small numbers below each animal 
indicate the number of days after inoculation that death occurred. (Reproduced bj' per- 
mission of J. Roy. Inst. Pub. Health & Hyg., London.) 


This was in marked contrast to the average index of infection for the group of 
imtreated controls which was 85.3 (table 1). 

Although tubercle bacilli were isolated on culture from the spleens of 7 of the 9 
treated animals, in 2 instances the results of the attempts to culture tubercle 
bacilli from the spleen were negative. In neither of these 2 animals was tuber- 
culosis found in the liver, spleen or lungs, grossly or microscopically. 

(Group 4, treated twice daily) Nine animals in this group received streptomy- 
cin for three weeks or longer. On gross examination little evidence of tubercu- 
losis was found at the time of necropsy (figure 2). Microscopically the same 
condition prevailed, the average index of infection for the group being 3.2 
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(table 1). Cultures for tubercle bacilli were made from the spleens of 8 of the 9 
treated guinea pigs and all were positive for tubercle bacilli. Aside from the 
fact that fewer animals in group 4 had residual lesions at the site of inoculation 
than animals in group 3, no significant difference was apparent in the thera- 
peutic results in the two groups. 

{Group 5, treated four times daily) Ingroup 5, 8 animals received streptomycin 
for three weeks or longer. The result of treatment in these 8 animals was quite 
comparable to the results recorded in group 4. Little evidence of tuberculosis 
was observed grossly (figure 2) and the average inde.v of infection for the group 
as determined microscopically was 4.2 (table 1). Cultures of tubercle bacilli 
were obtained from the spleens of 7 of the animals; in one, splenic culture was 
negative. 

{Group 6, treated alternate weeks) Of the 10 animals in this group living when 
treatment was started, 4 died before they had been treated for three weeks. 
Grosslj’^ little evidence of tuberculosis was observed in the 6 animals that were 
treated for three weeks or longer (figure 2). Microscopicall}', evidence of active 
tuberculosis of minimal extent was found in the spleen of one animal. In 2 
other animals small inactive lesions were found in the spleen of one animal and 
in the lung of the other. The average index of infection for this group was re- 
corded as 6. Tubercle bacilli were obtained in cultures of material from the 
spleen of 5 of the 6 animals that were treated. In one animal splenic cultures 
remained negative. 


MORTALITY 

Compared with previous experiences vrith chemotherapy in tuberculous 
guinea pigs, the mortality of the animals that received treatment w.as rather 
unusual. Thirty-one (77.5 per cent) of the treated animals died during the 
study. Eight of the animals died before they had been treated for a minimum 
of three weeks. Twenty-tluee animals that received treatment for three weeks 
or longer died before treatment was terminated sixty daj*s after it was begun. 
Only 9 of the treated guinea pigs survived. These were killed at the end of the 
study. The average sm^dval time of the animals in group 2 that died w:is 
si.xty-nine daj'S. Tiiis figure is in marked contrast to the average survival time 
of forty-four days for the treated animals that died before traatment was .stopped. 

At necrops}’ evidence of massive hemorrhage in the abdominal ca\-ity was 
found, without exception, in the animals of groups 3, 4, 5 .and G tluit died. In- 
vestigation of the cause of the hemorrhage revealed that a similar state could l)e 
produced rcadih* if guinea pigs were rc-slrained improperly at the time of injec- 
tion. Wien this fact was recognized .and the nnimab receiving treatment wen? 
handled accordinglj-, no further dcatlis occurred. 

Results indicate that death of a large percentage of the animals ih.at were 
treated did not preclude the accomplishment of a rather satisfactor}’ therapeuric 
effect during the rclativclj* short periofi of treatment. Of much im j'ortance in this 
respect was the rather formidable amount of difea.'e premmably present in tine 
treated animals when treatment was started. Ex.aminritic'n of the 10 .onlmrilf 
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killed before the beginning of treatment mthout exception showed that the 
infection had become well established in the liver, spleen and lungs (figure 1). 
It appears likely that the disease was present in a comparable degree in the 40 
treated animals when treatment was started. 

COJCUENT 

The results of these observations provide reason for further investigation of 
the frequency of medication in chemotherapy of tuberculosis. The results of 
the administration of promin intermittently to tuberculous guinea pigs have 
been published previously (5). In the case of streptomycin the necessity of the 
maintenance of appreciable concentration in the blood in order to insure thera- 
peutic effectiveness may well be questioned. 

The explanation for the therapeutic effectiveness of a single dose of streptomy- 
cin given at twenty-four-hour intervals or at six-hour inter^’^als every other week 
is not apparent. Certainlj’- the results were unexpected. A possible explana- 
tion follows. A few hours after administration of streptomycin a high per- 
centage (75 to 80 per cent) of the drug is excreted by the kidneys. In tubercu- 
losis perhaps a sufficient amount of the drug adheres to the surface of the 
bacterial cells or remains in immediate contact vnth the bacteria and adjacent 
tissues to exert a more or less constant repressive influence for a considerable 
time after all detectable amounts of the drug have disappeared from the blood. 
Perhaps the concentration of streptomycin in the tissues is as important in a 
slowly progressive infection like tuberculosis as is the concentration in the blood. 
It is possible that a single daily and rather brief exposure of the bacterial cell to 
streptomycin may be sufficient to so disturb the reproductive mechanism of the 
tubercle bacillus as to require several hours to several days for the bacillus to 
recover its reproductive equilibrium. 

It may be presumed that during this period of antagonistic activity progression 
of the morbid reaction is either diminished or stopped. If the antagonistic- 
action is repeated frequently enough, it is logical to believe that eventuallj’' the 
reparative factors of the involved tissues are able to attain ascendency over the 
pathogenic factors. When this occurs, the infection is arrested and the sub- 
sequent course of the disease vill depend largely on the intrinsic susceptibility or 
resistance of the host. 

The significance of these observations is of considerable importance. Since 
the results of this study failed to indicate the necessity of administering strep- 
tomycin at six-hour intervals, we have, in subsequent work, routinely admin- 
istered the drug to tuberculous guinea pigs in two doses daily twelve hours apart. 
We use a total daily dose of 6 mg. per animal. The results of treatment o 
tuberculous guinea pigs on this schedule have been entirely consistent vnti 
those recorded in this report. The therapeutic effects have been in no way 
inferior to those obtained in earlier work in which the drug was given four times 

These findings should be of interest to the clinician. Possibly for certain 
of clinical tuberculosis the schedule of administration of streptomycin cou e 
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revised without adversel}’’ influencing the therapeutic results. This possibilitj’’ is 
being investigated. 


PRELIMINARY CLINICAL OBSERVATIONS 

Efforts to extend these obsen^ations to clinical practice are now under wa 3 ' 
on a limited scale. Five patients who have tuberculosis have received 1.0 g. of 
streptomycin intramuscularly twice a day for from one to four months. No 
imfavorable reactions follmved such injections and the usual delayed toxic 
effects which have been observed (6) have not varied significantlj' from those 
encoimtered in cases in which patients received the same daily dose in several 
injections. Two of these 5 patients have been treated for a sufficient period to 
allow obsers'ation of the therapeutic effects which were attributed to strep- 
tomycin. 

It should be emphasized that climcal observations arc not yet sufficientlj' 
complete to warrant alteration of the usual schedule of admim'stration. Until 
they are complete we continue to reconamend injections every tluee to sLx hours 
in treatment of clinical tuberculosis. 

Due consideration should be given to the possibility that infrequent admin- 
istration of streptomycin might facilitate the appearance of drug rc-sistant 
strains of tubercle bacilli. No obsen'ations liavc been made which would sup- 
port this suggestion. On the contrar 3 ', it has been observed that frequent 
administration of large doses of streptomj’cin docs not prevent the appearance 
of dnig resistant strains of tubercle bacilli in certain cases. 

SUMiURY 

Obsers'ations of tlie influence of different schedules of administration of 
streptomycin on treatment of tuberculosis in 64 guinea pigs are recorded. /Vll 
of the animals were inoculated subcutaneousl}' with O.I mg. of tubercle bacilli, 
human type (H37Rv). Extensive tuberculosis developed in 10 animals that 
were killed on the twenty-third daj' after inoculation. Four groups of 10 
animals each were used to determine the effect of different scliedulas of admin- 
istration on trc.atmcnt. The total amount of strcptomj’cin admini.^tered w.os 
the same for each animal that lived till the eighty-third da.v. Treatment was 
started on the twentA'-third daj' after inoculation. In groups 3, 4 and 6, the 
dailj' dose was S rag. The schedule of administration of streptomycin variwl. 
In group 3 the animals received the dnig in one dose given dnih" in group 4 two 
doses were given dnilj*; in group 5 the drug w.as given four times d.aily at fix-ho\ir 
intervals. In group 6 the daih' dose of strcptomN'cin was doubler! and admin- 
istered every six hours. However, the animals in group 6 were* treal<xi only 
.alternate weeks. A group of 14 infected guine,a pigs (grovip 2) served un- 
trc.ated controls. The duration w.as cightA’-three days. In additicni, :i few 
observ.ations on administration of streptomycin twice riaily to patents with 
clinical tuberculosis arc mcntioncrl. 

The data concerning the marked efficicnc\- of streptomyritj in combatiru; 
previotlsly established tuberculosis In guinea pigs were cotisistent with d.'ita 
reporter! prcviousl.v. 
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In 01^ study of tuberculous guinea pigs administration of streptomycin at 
requent intervals dunng each twenty-four hours was not essential to successful 
teapeutic results. In tuberculous guinea pigs administration of streptomycin 
twice daily at twelve-hour intervals seemed adequate. The eventual suppression 
01 the disease was striking and consistent. 

When guinea pigs were inoculated with tubercle bacilU three weeks before 
treatment was started, the condition which developed was markedly improved 
within a relatively short time (three to four weeks) by administration of strep- 
tomycin. 

The results suggest the importance of a critical examination of the present 
schedule of streptomycin therapy in clinical tuberculosis. In the absence of 
adequate data it would appear advisable at present to continue to administer 
streptomycin at frequent intervals in cases of tuberculosis. However, large 
doses given infrequently are well tolerated by human beings. 

STBIAEIO 

La Frecuencia de la Adminislraddn de la Esireptomicina. Su Injlujo sobre el 
Resultado del Tratamiento de la Tuberculosis en el Cobayo 

Pres^ntanse observaciones acerca del influ jo de distintos horarios de adminis- 
traci6n de la estreptomicina en el tratamiento de la tuberculosis en 64 cobayos. 

A todos los animales se les inoculd subcutdneamente 0.1 mgm. de bacilos tubercu- 
loses de tipo humane (H37Rv). En 10 animales matados al 23° dia de la ino- 
culacidn se observd tuberculosis extensa. Usdronse cuatro grupos de 10 animales 
cada uno para determinar el efecto de diversos horarios de administracidn sobre 
el resultado del tratamiento. La dosis total de estreptomicina administrada 
fud iddntica para cada animal que sobrevivid hasta el 83° dIa. El tratamiento 
se inicid el 23° dia consecutivo a la inoculacidn. En los grupos 3, 4 y 5 la dosis 
diaria fud de 8 mgm., variando el horario de administracidn de la estreptomicina. 

En el grupo 3 los animales recibieron la droga en una dosis diaria, en el grupo 4 
en dos dosis diarias, y en el grupo 5 en cuatro dosis diarias a plazos de seis boras. 

En el grupo 6 se dobld la dosis diaria, administrdndose cada seis boras, pero sdlo 
se tratd a los animales en semanas aitemadas. Un grupo (el 2) de 14 coba 3 '’OS 
infectados constituyd los testigos no tratados. El experimento durd 83 dias. 
Mencidnanse, ademds, algunas observaciones relatives a la administracidn de 
la estreptomicina dos veces diarias a enfermos con tuberculosis clinica. 

Los datos referentes a la pronunciada eficacia de la estreptomicina para com- 
batir una tuberculosis previamente establecida en los cobayos armonizan con 
los presentados anteriormente. 

En este estudio de cobayos tuberculosos la administracidn de estreptomicina 
a plazos frecuentes cada 24 horas no resultd indispensable para el dxito terapdu- 
tico, pareciendo adecuada la administracidn dos veces diarias a plazos de 12 
horas. La supresidn eventual de la enfermedad fud notable y constante. 

Cuando se inoculd a los cobayos con bacilos tuberculosos tres semanas antes ^ 
de iniciar el tratamiento, el estado evocado mejord decididamente en un plazo 
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relativamente breve (tres a cuatro semanas) con ]a administracidn de estrepto- 
micina. 

El resultado indica la importancia de realizar un estudio analltico de los ho- 
rarios actuales de la estreptomicinoterapia en la tuberculosis cllnica. A falta 
de dates adecuados parece conveniente continuar por ahora administrando la 
estreptomicina a plazos frecuentes on casos de tuberculosis. Sin embargo, las 
dosis masivas administradas de tarde en tarde son bien toleradas por los seres 
humanos. 
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SIMULTANEOUS SAMPLES OF ALVEOLAR AIR FROM EACH 
LUNG AND PARTS THEREOF^- 

A Rellmlnary Report of a Method Using Bronchial Catheterization 
GOSTA BIRATH 

In experiments on animals, catheterization of the trachea has long been used 
to obtain alveolar air. The last portion of the expiratory air has then been col- 
lected and tlie samples pooled in order to have an amount sufficient for analysis. 
In this way it has been possible to obtain reliable values. Samples of alveolar 
air have also been taken from the bronchi of animals (Kjamer and Sarre, 1936). 

Loewy and Schrotter (1905) carried out catheterization of human bronchi with 
silver tubes via bronchoscope. By means of a rubber cuff that could be inflated 
around the distal end of the catheter the bronchus was entirely cut off from com- 
mumcation wth the outside air. The samples of air that were obtained from the 
part of the lung cut off from the outside air were in a state of tension equilibrium 
with the blood gases in the venous system. Such samples had no connection — 
as is otherwdse the case wdth samples of alveolar air — ^with the free gas exchange 
in the lungs. The authors found it worthy of note wie tolerant stch die Schleim- 
haut der JBronchien gcgcnUb’er eingefuhrten Imlrumenten enoies. 

Bezanjon, Braun, Soulas, Guillaumin and Cachin (1936) made use of a similar 
arrangement involving the cutting off of one of the main bronchi, but allomng 
free respiration through the catheter, and collected e.xpiratory air for examina- 
tion. In this way they determined ventilation, carbon dioxide excretion and 
oxygen consumption from each lung separately; but this method is inferior to 
the bronchospirometiy worked out by Bjorkman (1934), in which the same 
values were registered spirometrically. The e.xamination of alveolar air from 
each lung separately has not, as far as I have been able to find, been carried out on 
man before. 

The principle of the method here described is that, through a fiine catheter 
passed down into the bronchial tree, a small part of the last expiratory air is 
removed by careM suction from a receptacle filled with mercury under ordinarj’- 
respiration. The small amoimt of air that is obtained in this way on eveiy 
respiration is repeatedly collected in the receptacle until the amount suffices 
for analysis. 

The essential conditions that must be fulfilled if representative alveolar air 
samples are to be obtained are in the main as follows: 

{1) The catheter introduced must not block the bronchial lumen and it must 
narrow its lumen as little as possible. With marked narrowing, ventilation in the 
part of the lung concerned will be impaired as it is in bronchostenosis, and the 
values of the gaseous composition of the alveolar air will be altered. 

1 From the Medical Tuberculosis Department of St. Goran’s Hospital, Stockholm, 

TMs study was made under a grant from the Swedish National Union against 
Tuberculosis. 
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(2) The amount of air that is removed at the end of each expiration must not 
be too great and it must not be aspirated too rapidly. Othenvise, one risks as- 
pirating respiratory air from other bronchi. 

(S) The respiration, throughout the examination should not be so affected 
that the alveolar air is changed in composition (for example b}' hj’perv’^entila- 
tion). 

(4) The ventilation in the lung examined must not be reduced beyond the 
point at which alveolar air, during the last part of the expiration, streams through 
the bronchus in which the catheter is placed. 

The catheters used have been the ordinarj’- contrast-bearing ureteral catheters, 
munbers 5 to 7, which are suitable both in length and diameter. The narrowest, 
munber 5, have been provided with an extra perforation for aspirating Hie 
sample, but, nevertheless, thej’^ easily stick by suction to the bronchial wall. 
One advantage of these catheters is that thc 3 ' are graduated, so that one alwa 3 ’s 
knows how far the 3 ’’ have been introduced. After each examination the cath- 
eters were sterilized — after mechanical cleaning — b 3 ' immersing them for thirtA' 
minutes in a 5 per cent chloramine solution. 

• PROCEDURE 

The mucous membranes of the nose and phar 3 *nx arc anesthetized and a few 
drops of the anesthetic (2 per. cent dccicain) are injected into the bronchi. Tlic 
catheters are then introduced through the nostrils. Thc 3 ' arc held in the phaiynx 
and led into the lar 3 Tix. In general, the catheter introduced through the right 
nasal passage nins into the left main bronchus and vice versa, the 

catheter is introduced about 25 cm., it is .nt the carina, and it is onh- after this 
that one can count on its having entered one of the main bronchi. By 
fluoroscop 3 ' or cvcntuall 3 ' X-ra 3 ' photograph 3 ’, one must ascertain the exact posi- 
tion of the catheters. If irritation proA'okcs cough, a further sm.all amount of the 
anesthetic ma 3 ' be injected through the catheter, ^^^lcn the catheters are in the 
desired position thc3' arc fixed Arith adhcsi\'c plaster to the nostrils. 

One begins to take samples after tl>e patient ha.s been alloAA cd to rest for five to 
ten minutes, or possibly longer, folloAving the roentgen examination. At first, a 
small amount of air is aspirated in order to rinse the “dead space” of the 
apparatus (chiefiA’ the c.atheter). Thi.s amount of air, like the definitive s-'miplo, 
is obtained 1)3’ means of quick turns of the tap of the receptacle, so that onh' a 
small part of the Last portion of the expiratorA* air is aspindo<l. With this pro- 
cedure it is possible, AA’ithout difiicultA-, during quiet resjiirafion, to obtain the 
sample from the last thinl or fourth part of the expiratorA- air. 

DISCUSSION 

Under normal conditions one m.ay expect that the nir remaining in the lironclii 
at the end of ins])inition is complclch- wiished out during the last lliini of r\p’ir*i- 
tion. One max’ thus relA’ upon the .eampleV consisting of pure alveolar air; but it 
is not equalK' certain th.at this AA-ill be (ho case under path'ilo.cica! c'.'nditiorts. for 
if the tidal nir is considerably dccroanxi, the rcspinitory “dc.ad snare" Avif! 
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relatively larger as compared to the tidal air. It will, then, be no longer possible 
to assume that the last part of the cxpiratoi^' air, even in the bronchi, will consist 
of pure alveolar air. This is so in spite of the fact that the size of the "dead 
space” is normally vcr>' small in relation to the expired alveolar air, when the 
sample is taken in the bronchi. Under certain conditions the respiratoi^- excur- 
sions on one side may conceivably (for example owing to marked pleural retrac- 
tion, with or without pneumothorax) be so small that the stream of air in the 
bronchi will^ consist mainly of the air of the "dead space.” Markedly reduced 
ventilation is an obstacle to the obtaining of alveolar air with the method de- 
scribed here. 

.flnothcr possible source of error is that the e.xamination in itself might pos- 
sibly cause hjTJeiw'cntilation; but, as is seen from the low respiratory quotients of 
the examples given below, this danger seems to be relatively slight. 

By placing the catheters in different positions it should be possible to draw 
comparisons between the two lungs and between a lower lobe and the lung as a 
W'hole. It should be possible to ascertain interesting facts concerning the physiol- 
ogy of respiration under pathological conditions. It also ought to be possible 
to use the method when, for some reason, the taking of samples of alveolar air 
according to the Haldane-Priestley method is not feasible. 

EXAMPLES 

Case R. K. had axtensivo tuberculous parenchj'innl lesions throughout the right lung as 
well as small cavities. There were lesions of moderate extent in the left apex. Pneumo- 
thorax treatment was started on the right side about sbe weeks before bronchial cathe- 
terization. The lung was then adherent at the apex but selectively collapsed in the 
upper part of the lower lobe, otherwise there was moderate collapse. C.atheters were 
introduced, one into the right main bronchus and one into the trachea just above the 
Carina. In table 1 are shown the results that were obtained on double determinations 
(table 1, I and 11). 

It is rather uncertain whether the air obtained in this case is pure alveolar air . The 
surprising finding of lower oxj'gen values and higher carbon dioxide values in the trachea 
than in the right main bronchus is evidentlj’’ due to admixture of alveolar air from the 
left lung to the sample taken in the trachea. It is possible that in the right pneumothonax 
lung, owing to reduced respirator}' excursions, the "dead space” may be larger, which 
1 might explain the difference. Another, more probable, explanation is that the exchange of 
gases takes place to a lesser extent, with a poorer utiUzation of the oxygen and reduced 
carbon dioxide excretion in the pneumothorax lung (cf. Leiner, 1944). A more detailed 
discussion of such a case wall not be possible until more cases have been studied. 

Case N. A. had scattered, fresh tuberculous parench3Tnal lesions and carities in both 
lungs. Pneumothorax was induced on both sides one and two months before bronchial 
catheterization. The lungs were free of adhesions, with the possible e.xception of the 
right side, where pneumothorax had first been induced. In the right pleural space, a 
slight exudate had formed, which may have caused basal adhesions. With one catheter 
samples were taken from the right main bronchus and with the other one from the left 
lower lobe. 
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The samples taken from the left lower lobe showed the lowest oxygen content and the 
highest carbon dioxide amount (table 2). This may indicate either that the samples 
obtained from the right main bronchus were not really alveolar air or that the alveolar 
air has a different composition in different parts of the lungs. 

The carbon dioxide content of the alveolar air in the left lower lobe favors the as- 
sumption of an increased sensibility of the respiratorj' centre to the carbon dioxide tension 
in the blood in cases with bilateral pneumothorax, fot the carbon dioxide tension is in this 
case only 33 mm., that is, lower than the normal value of about 40 mm. There is reason 
to believe that such an increased sensibility actually c.xists, though further investigations 
into the matter are of course necessarj', especially since, due to the low respiratorj' quotient 
in this case, it is possible that the carbon dioxide tension was reduced after hj'perventi- 
lation during the introduction of the catheters. 

TABLE 1 


Bronchial catheierization of a case vnfh right-sided induced pneumothorax 


SAUPIE TASXK TSOU 

EXPEaiKEKT 

CAWJOK DIOXIDE 

OXrCEH 

1 

xT-smATOtr 

axrprtzsx 

Bight main bronchus 

I 

per cent 

4.14 

■M 

0.77 

■* 

II 

4.50 


0.76 

Trachea 

I 

4.91 

14.33 

0.75 


II 

5.01 

14.81 

0.S2 


TABLE 2 

Bronchial catheterization of a case uith bilateral pneumothorax 


SAlcnX TAKEN ESOU 

1 

CAIBOX DIOXIDE 

OXYGEN 

XESmATOlT CCOTTOT 


per cent 

per cent 


Right main bronchus 

4.42 

14.79 

0.72 

Loft lower lobe { 

4.S0 

14.00 

0.71 


SU.MMAnV 

In order to obtain alveolar air from each lung, bronchial cathctcrir.;\tioa has 
been carried out with contrast-bearing ureteral cxitheters and under roentgeno- 
logical control to insure correct pkacing. Alveolar air has been obtaineti jn this 
way also only from the lower lobe. An account is given of 2 p.-.tients with pul- 
monary tuberculosis treated with pneumothorax. 

SU.M.\TUO 

A fm cle obtoncr aire alveolar dc cada pulmdn .ec lievd a cabo un 
bronquial con sond.as urolcralcs que conteninn su.'^tanri.as op.'ic.as, bajo fL-'ralira- 
cidn rocntgcnoldgica a fm dc garantirar la rolocacidn ndcrti.'-ub. Tanibi'a so 
obtuvo on la misma forma aire alveolar cxrlusivaincnte del b'V-iilo inb-rior. 
Pres^ntase una re.scfia dc dos tubcrculosos pulmoimres tratniln;' ror, r] 
ncumotdrax. 
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PULMONARY TUBERCULOSIS SIMULATING 
BRONCHOGENIC CARCINOMA' 

A Report of Four Cases 

AXIBAL ROBERTO VALLE and M. LAWRENCE WHITE, Jii. 

Not always can an exact jircoperative diagnosis of bronchogenic carcinoma 
be establislied. DifTcrential diagnosis cannot be made on the basis of the clinical 
picture alone, as the symptoms and signs are common to chronic inflammation, 
tuberculosis and lung abscess as well as bronchogenic, carcinoma. Positive 
diagnosis can be established by broncho.scopic biopsy in approximately 70 per 
cent of the cases (6, 7, 9). In most of the remaining 80 per cent a definite diag- 
nosis can be made only after cxploratoiy thoracotomy. 

Much has been written about bronchogenic carcinoma .simulating other chest 
diseases, but few authors have reported cases in which other clicst lesions simu- 
late bronchogenic carcinoma. 

Graham and vSingcr (-1) report 3 cases of calcified i)ulmonary tuberculosis; 
Haight and Farris (5), a ease of tuberculoma; Bnui.shaw and ChodoIT (1), a ca.se 
of anthracosilicosis; Rendich and Camicl (S), 2 cases of silicosis; r'reedlandcr and 
Wolpaw (3), 4 cases of chronic inflammatory disease; Brown and Biskind (2), 
and Singer and Tragcrman (10), one case each of lipoid pneumonia, ail simulating 
bronchogenic carcinoma. We present 4 recent cases in which the clinical diag- 
nosis was bronchogenic carcinoma in spite of negative bronchoscopir examina- 
tions. At exploratory thoracotomy li.ssuo for examination was removi'd and 
a diagnosis of tiibcrculosis returned in 3 cases, and chronic iTiflammntion with 
probable healed tuberculosis in the other. These am the only 4 case,- w(‘ have 
explored suspecting a bronchogenic carcinoma in which the susj)ici()n was not 
corroborated by ojtcrativc findings. 


CASi: imroitTs 

Cnsc 1: W. 11.. a oG-ycar-oliI coIorc<l male, was admitted to the University of t'lr^ini.i 
Hospital on August 27, 191.') with a histoiy of jin'durtivo couch of several week*;’ liuratioii. 
Tiic sputunt was mucoid and moderate in quantity. He had had .'^cvem! smrdl Iwmrqsyivr.. 
and one pulmonary hemorrhage of al>out 2W cc. within the Ixvo prior to a'imi. ‘-or!. 
There had been no sipiificant weight loss. 

Pliysical examination w.as essentially negative cxcrjsf for a feu rale- over tlii' tiebi up;', r 
and middle lobc.s anteriorly. No lymph nodes were p.alp.d'!'-. R<vsntc< :i ^tadi- - of p;.. 
chest .showed an area of irneiimonitis and arqiarent ateh-.-t.-iv;- (,f the jowe; p ot of !':r 
ni)per lobe and the middle lobe (figure 1). Broneho^tam- sV.owr'-S a h’. '-k of the p.-.-.l 
middle lobe bnmehus about 2 cm. from the main bmarhus. rinorxo n.p;- < •.rimir.-.t;- 
revealed normal diaphnicmatic functii'u. sputum e..;;ririt:r.te. wc;.- iiew/.fve f..: 
tubercle bacilli. Because be b.nd woike.l in a graiu.ry, the sp itum v.,-,- < vaT.iro! f • 
fungi, :dso with iieirativo fndinxs. Ti e bl'S) ! rourU ‘■hov ..-! >< t:r.:!r i; :<■ j r. no-l »,/• > i 
white cells. Urinaly,-is rcveahsl (i to 10 pu- tadb ar.d t'-i l.fi..! r-”,- jr r 

‘ From tile Depart meat of .s^urpty .and tlx roroh.irv. Ur.o.' ro'.v \ .rpt • 

Medicine .and University Hospi!.".!, ('t'.s.rhetf-^vi'.’t , Virro -a 


1 , t 




Fro. 1. (Upper left.) Case 1. A dense mass is seen extending: from the hiluin to the 
Iicriplicrj’ of (he riglit lung. 

Fig. 2. (Upper right.) Case 2. A homogeneous area of increased density is seen in the 
left apc.x. On earlier films taken before admission tin's mass was seen to become progres- 
sively larger. 

Fig. 3. (Lower left .) Case 3. A dense hilar mass is seen on the right with a light in- 
filtration in the midlung zone. 

Fig. 4. (Lower right.) ‘Case 4. An area of density with central cavitation is seen in the 
midhing zone of the right lung. 
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power field. Bronclioscopic examination was negative except for the presence of blood 
arising both from the right upper and right middle lobe bronchi. 

Operation: On September 17, 1945, through a posterolateral approach, a right explora- 
tory thoracotomy was carried out under intratracheal nitrous oxide-ether anesthesia. 
The pleural cavity was entered through the periosteal bed of the resected sixth rib. No 
fluid was present. The upper and middle lobes were found adherent to the chest wall and 
were freed by blunt dissection. A hard mass, the size of an orange, involving the lower 
portion of the upper lobe and upper portion of the middle lobe was found. Several hard 
enlarged lymph nodes were found anterior and posterior to the hilum. One of these was 
about the size of a walnut. The hilar vessels were inaccessible and the case was considered 
a technically inoperable carcinoma. Several biopsies were taken, both from the Tnngt; jn 
the lung and from the lymph nodes, and the chest was closed without drainage after 50,000 
units of penicillin had been instilled in the pleural space. 

Pathological report: "There are sections of three nodules. Two of these consist of well 
encapsulated dense hyalinized and pigmented connective tissue. The other nodule is 
made of dense but cellular connective tissue, in which there are ovoid-shaped zones of 
necrosis which are surrounded by a layer of epithelioid cells and Ijonphocytcs. The lung 
sections show a slightly thickened pleura which is infiltrated with IjTnphocj-tcs. The 
pulmonary alveoli over large areas are replaced by connective tissue, and others arc filled 
with vacuolated monocytes. Throughout there are small tubercles, some ca.scous and 
others consisting of epithelioid cells and giant cells. These tuberculous lesions arc actiw 
and appear fairly young. Although they are located in are.ss of old organized pneumonia, 
the two processes appear to be unrelat^. The areas of organized pneumonia show no 
destruction of alveolar walls, but are organizations of intra-alveolar axudatc and do not 
appear to be of tuberculous origin. Diagnosis: Lung showing small scattcre<l arc.as of 
tuberculosis of miliarj' size, organizing nontuberculous pneumonia, caseous and calcifpng 
tuberculous lymphadenitis.” The tissue was not stained for acid-fast organisms. 

The postoperative course was uneventful. The patient was transferred to a san.a- 
torium and, at last report in November, 1945, he was doing well clinic,ally and his roent- 
genograms showed improvement. 


Comment: The age of the patient, his productive cough, heraoptyscs nnd 
roentgenograpliic studies including bronchograms were indicative of broncho- 
genic carcinoma. The negative bronchoscopy was tliought due to the f.ncl tliat 
the lesion was be 3 'ond the range of the bronchoscope. Tliat the ^•oc.al cords 
moved normally, that the diaphragm was not paral.vred and that there w.*!? no 
pleural fluid and no palpable peripheral hanph nodes were taken as c\'idcncc of .nn 
operable lesion. It is striking that, in spite of the repeatedly neg.ntive 
examinations in the presence of a productive cough, the lesion was ti!l)errt:lf>us. 


Cose S: L. B., a 5S-j'Kir-old wliite wonmn, was adinitto-d to the Uni\T.-r;ty of Virpoie 
Hospital on April 30', 19-15. She had l)Oen well until October of I95-? when .'he devrler*'-! 
a rcspiratoO’infcction, ch.nracterircfl by .a dn- rough, (ever .nnd wc.d:ne'<. In 
her cough became productiw of mucopurulent sputum and rmaH hemoplyf-v 
sporadiraliy. Wlieciing was fairly constant. She had eustain'';] .a wrich! S'**.*- of 
40 pounds. 

riiv-Fical examination remain! a decrc.ase in brcal’s srand* and fine ; an ! ' ; r 
rAles, both anteriorly .and posteriorly over the left rh^*t, .Vo ly:;:; -. 

ncxlcs were prw^ent. I.al>omtory data wvrv ess^r.tmliy nevatwe s-t.-'p: Icr s / s.; -:...-. 
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Two sputum examinations by direct smear were negative for tubercle bacilU. More ax- 
aminations were not deemed necessarj- because of the appaarance of the roentgenograms 
mentioned below. Three serial roentgenograms of the chest taken before admission re- 
vealed a ^dually enlarging mass in the left upper lobe. The films after admission (figure 
2) showed still further concentric enlargement of the density, characteristic of neoplastic 
groisrih. Fluoroscopic examination revealed normal diaphragmatic motion. Broncho- 
scopic examination revealed a marked displacement of the left bronchial tree toward the 
left; so much so, that the left upper lobe bronchus could not be well ■visualized. The inu- 
cosa of the left main stem bronchus was somewhat thickened and a biopsy was taken. 
This was negative for carcinoma and tuberculosis. 


Operation: On May 4, 1945, the left chest was explored through a posterolateral ap- 
proach, resecting the fifth rib. No fluid was found in the pleural space. A hard mass 
occupied most of the left upper lobe except for the h'ngula. The mass was typical of 
malignancy in its firmness and its apparent inrasivc nature. Numerous dense adhesions 
attached the mass to the thoracic dome. Several hard lymph nodes were palpated ad- 
jacent to the arch of the aorta and in the pulmonary figament. After dinding the apical 
adhesions and mobilizing the upper lobe, the pulmonary artery was found to be sur- 
rounded bj' friable tissue, apparently neoplastic. The lesion was deemed inoperable and 
biopsies were taken from the pulmonary m.ass and from the lymph nodes. The chest was 
closed without drainage after injecting 50,000 units of penicillin into the pleural space. 

Pathological report: “Scattered throughout the lung there are small tubercles; some of 
these arc caseous and others consist only of epithelioid cells and giant cells. The pulmo- 
nary alveoli in some areas are filled with mononuclear phagocytes; other areas contain 
fibroblasts and others contain air. Sections from the lymph nodes contain many char- 
acteristic tubercles in all stages of development. Acid-fast stains reveal many tubercle 
bacilli in both the lung and the nodes. Diagnosis: Tuberculosis of lung and lymph nodes.” 

The patient’s postoperative course was uneventful and she was discharged on the 
thirteenth day following operation. At last report in November, 1945, with only bed- 
rest as treatment, the patient was asyonptomatic, had gained weight, and the roentgeno- 
graphic shadow had almost dis.appeared. 


Comment: This patient’s age, the history of productive cough -ndth small 
hemoptyses, the weight loss of 40 pounds, wheezing and the X-ray picture, all 
strongly suggested bronchogenic carcinoma. Tuberculosis was felt to have been 
excluded by the negative sputum examinations. Although no tumor was demon- 
strated at bronchoscopy, the distortion of the upper lobe bronchus was suggestive 
of malignancy. Even ^ter establishing a diagnosis of tuberculosis, there was 
still doubt as to whether or not there was a coexisting neoplasm until the follow-up 
filrna showed almost complete regression of the lesion. 


Case S: W. B., a 29-year-old wliite male, was admitted to the University of Virginia Hos- 
pital on July 30, 1945, with a history of having coughed up small amounts of blood spo- 
radically for six weeks. A mild dry cough had been present for several months and, sinre 
the hemoptyses began, he had produced small amounts of purulent sputum mth the cough. 
There had been no weight loss, no chest pain and no wheezing. BGs local doctor had sus- 
pected tuberculosis, but both sputum axaminations and the tubercufin test were neptiTO. 
One week after the onset of the hemoptyses, he was admitted to a tuberculosis sanaton^ 
where repeated axaminations of the sputum, even by culture, were negative, iflese 
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negative findings prompted his admission to the University Hospital with a diagnosis of 
a pulmonary mab'gnahcy. 

Physical examination in the University of Virginia Hospital disclosed a small area of 
dulness over the right hilar re^on with diminished breath sounds in this region. Fine 
moist rAles were heard in the right midlung field. Several small, freely movable Ijunph 
nodes were palpable in the supraclavicular regions, the largest being in the left. A low 
grade daily fever was present. Laboratorj' data showed 5.1 million red cells and 8,500 
wWte cells. Other routine e.xaminations were noncontributoiy’. Two sputum e.xamina- 
tions by the concentrate method were negative for tubercle bacilli. The tul>crculin test 
(1:1000), as well as the liistoplasmin skin test, was negative. Roentgen examination 
showed a circumscribed mass in the right Ixilar region with a light infiltration in the 
midlung field (figure 3) . The mass measured 5 x 3 cm. The left lung was clear. Fluoros- 
copy yielded no additional information except for visualization of a normall.v functioning 
diaphragm. Bronchoscopic examination revealed a distortion of the right bronchial 
tree so that the right upper lobe bronchus could not be seen. An extrinsic m.ass with 
pressure on the main stem bronchus seemed obvious. The mucosa in this area was edem- 
atous and bled easily, but no mucosal tumor was seen. The left side was normal. A 
supraclavicular lymph node on the left was removed and found negative for tumor specific 
inflammation. The findings seemed to indicate that the lesion was a malignant han- 
phoma, and a trial of roentgen therapy (1200 R) w.as given without producing any symp- 
tomatic improvement or decrease in the size of the tumor. 

Opcralion: On August 31, 1945, through a posterolateral incision, a right exploratory 
thoracotomy was carried out. The sixth rib was removed subpcriostcally and the pleural 
cavity opened. No fluid was encountered in the pleural space and the lung was not ad- 
herent to the chest wall. A mass, the size of a lemon, was palpated in the hilum of the 
lung. It was rock-like in consistency and so firmly fixed that removal was technically 
impossible. A satisfactory biopsy was taken from the m:u«s. The chest wa.s closctd with- 
out drainage and 50,000 units of penicillin were injected into the pleural space. 

Pathological report: "The section is made up of a dense, Inmlinizcti, relatively .awcular, 
connective tissue. In the center of this there is a small area of calcification and osrifica- 
tion. Diagnosis: Probably healed tuberculosis.” The tissue was not stained for tul>crrlc 
bacilli. 

The postoperative course was uneventful and the patient was transferre<l to a s.ana- 
torium in the third postoperative week. At last report in No\*cml>er, 19-1.5, the p.aticnt 
was doing well, his cough was decraasing, he had had no more hemopty.‘=es .and he w.-is 
gaining weight. Roentgenograms showed the to h;ive slightly decrc-vx! in sire. 

Comment: Although this patient w.as not in the enneer age, his .several montks' 
history of dry and then productive cough, the pulmon.ary hemorrhages ami the 
roentgenogram strongly suggested bronchogenic or nicdi.'i.stinal m.align.ancy. 
Because of his ago and the .shape and locjition of the m.ass, HodgkinV 
received first consideration and the patient received a trial of X-.'‘ny therrspy. 
Since no improvement resulted, an cx]donU<iiy th(!mcotomy was 
AlthotJgh the vocal conls and diaphragms moved normally and then' v.a« no 
indication of idcund fluid, the poadldlity of aunoving tlsc huig Hynv-.i remote 
because of the location of the mass. This Is the only r,ase of the 4 in '.vl.i.ch the 
diagnosis of tulx'rculosis cannot be con.sidcred rcSiSe:iaWy pn>vtd. tnlv-r- 

culosis is the commonest cau.se of liy.nliniratio.i .and calcificati m in lung 
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this must be the probable pathological diagnosis in the absence of any more 
specific findings. 

^ In spite of an old, healed, apparently tuberculous mass, the pathological find- 
ings seemed to explain the patient's gmiptoms because of the bronchial mucosal 
mvolvement adjacent to the hilar mass. Bronchoscopy had revealed the red, 
easily bleeding and edematous membrane, which was the most ob\'ious cause of 
the cough and liemoptyses, the two chief complaints on admission. 

Cose 4: F. B., a 26-year-old white m.alD, was admitted to the University of Tirginia Hos- 
pital on August S, 1945. He had had a hacking cough for six months, but it had become 
productive of moderate amounts of mucoid secretions during the last two months. He 
also had had several small hemoptyses, a weight loss of SO pouiids, pain and wheezing in 
the right chest and weakness. There were "vague gastro-intestinal complaints. Nine 
years previously he had had a small neurogenic s.arcoma removed from the right flank. 

Phj^ical examination revealed fine, moist r&les in the right upper chest posteriorly and 
anteriorly. There were no significant palpable Ijunph nodes. A rounded, morable mass 
m the right lower quadrant was presumed to be a pre'viously diagnosed ectopic kidney. 
The patient was running a low grade fever. Laboratory data showed 3.7 million red 
cells and 9,000 white cells. The urine was normal. Nine sputum e-vaminations by the 
concentrate method were negative for tubercle bacilli. Fungus cultures were negati"ve. 
The intracutaneous tuberculin test was negative in concentrations of 1:10,000, 1:1,000 
and 1 :300. Roentgen examination showed a dense shadow with central ca-vitation in- 
voI"ving the lower part of the right upper lobe and the middle lobe. The left lung was 
clear (figure 4). Bronchoscopy was essentially negative except for sliglit edema of the 
right main stem bronchus and the orifice of the right upper lobe. 

Operalion: On September 19, 1945, through a posterolateral incision, a right e.xploratory 
thoracotomy was performed. The pleural ca"r'ity was opened in the periosteal bed of the 
resected sixth rib. There was no pleural fluid. The right upper and middle lobes were 
found adherent to the' chest wall. After the lung was freed, a mass, approximately / 

X 4 cm., was felt in the lower part of the upper lobe and the upper part of the middle lobe. 

A biopsy was taken from the mass and frozen section revealed only mfl.amm.atorj’" tiKue. 
The upper and middle lobes were then removed using the indiwdunl ligation techmque. 
The five upper ribs were partially resected as an incomplete thoracoplasty and the chest 
was closed "without drainage. Fifty thousand units of pemciUin were injected into the 
chest daily for the first ten postoperative daj^ and 15,000 umts intramuscularly exeij' 
three hours for a week, in accordance "with our technique for pulmonary resection 

Pathological report: “The specimen consists of lung tissue apparently representing t e 
upper and middle lobes of the right lung. In the lower portion of the upper lobe t ere 
is a large round area (8 cm.) of necrosis with central ca"vitation. The area is greenis i 
gray in color and contains diflfuse small white masses, averaging 2 mm. in diame er. 
Sections reveal lung tissue in wliich there are numerous areas showing caseation. ie~e 
areas are surrounded by epithelioid cells and occasional giant cells. Other sections s 
lung tissue with no pathological changes. Acid-fast stains of caseous areas were posi 
for tubercle bacilli. Diagnosis: Caseous pulmonary tuberculosis. 

The postoperative course was uneventful for the first three weeks. t ■ us ime 
empyema was diagnosed, believed to have been caused by tuberculosis o t le , 

stump. Since it was an infection of mixed bacterial origin, the pleural space ' 
several days later. The patient was transferred to a samatonum for ^ ‘L 

At the latest report in March, 1946, the patient was improwng steadily. A thoracop 
had been necessary to completely obliterate the mixed empyema. 
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Comment: Although this patient was not in the cancer age, the gradual onset 
of symptoms, the productive cough, the hemoptyses, the weight loss, weakness, 
chest pain and wheezing were suggestive of a primary mahgnant lesion. There 
was also a possibility of late metastasis from the neurogenic sarcoma which had 
been removed from his flank some years previously. The onset of the disease 
was not typical of lung abscess but it could well have represented an abscess 
superimposed on a malignancy. The lesion, if malignant, was felt to be probably 
operable. As in all doubtful cases, an exploratory operation was advised. In 
this case it was plarmed to have frozen sections made and perform a pneumonec- 
tomy if the lesion proved to be a neoplasm, and a partial resection if it were not. 
We did not consider the possibility of a tuberculous lesion in view of the repeated 
negative sputum examinations and the negative skin tests. 

DISCUSSION 

In the past the risk of intervention has prevented exploratory thoracotomy. 
Now it is justified. Hence early suspicion has become increasingly important. 
Delay until a definite diagnosis is made may permit an operable lesion to become 
inoperable either because of direct extension or distant metastasis. 

In spite of modem methods, differential diagnosis is often diflScult in these 
cases without exploration. In this series, cough, gradually becoming productive, 
small hemoptyses, chest pain, weight loss and weakness are all symptoms com- 
mon to bronchogenic carcinoma and tuberculosis or other chronic inflammatory 
disease. In 3 cases of this series orthodox methods, carefully and repeatedly 
applied, failed to reveal tuberculosis’, in spite of active lesions, both clinically and 
pathologically. In the fourth case pathological inactivity of the lesion makes the 
negative studies less surprising. The X-ray picture in all cases was suggestive of 
carcinoma and the bronchoscopic examinations were noncontributory. 

The value of sputum examinations depends to a great extent on the ability and 
conscientiousness of the laboratory personnel. A report of a sputum examina- 
tion negative for tubercle bacilli means little unless the previous accuracy of the 
technician is known. The negative examinations reported in the 4 cases were 
respected because of the kno^vn ability of the bacteriological technicians, the 
multiplicity of examinations of each patient’s sputum by concentration (except 
in case 2), similar negative reports from a tuberculosis sanatorium in 2 of the 
patients and the additional evidence of negative tuberculin tests and atypical 
films in all 4 cases. The only tenable explanation lies in the fact that in some 
cases of tuberculosis it is notoriously difficult to isolate the organisms. 

In exploring for possible bronchogenic carcinoma, biopsj’- with frozen section 
. is useful. It must be remembered, however, that failure to obtain material from 
a significant portion of the diseased area maj'^ be misleading. It is generally 
accepted that differentiation betw'een neoplastic and inflammatory pulmonary 
lesions by palpation and inspection during the exploration is at times verj’’ 
difficult. 

Finally it should be noted that diagnostic mistakes revealed only at or after 
operation must be accepted if we are to make an effective attack on cancer of the 
lung. They can be e.xcused only if conscientious and complete attempts at ruling 
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out tuberculosis have been carried out. In this connection it is also to be noted 
tbat in none of these patients was harm done by the operation and in one case a 
chance at surgical cure by excision of the actual lesion present was afforded. 

SUMMARY 

Four cases of tuberculosis simulating bronchogenic carcinoma are reported. 
The difficulties of differential diagnosis are discussed. 

The desirability of exploratory thoracotomy in doubtful cases is emphasized. 

SUMARIO 

Comunicanse cuatro casos de tuberculoris que simulaba carcinoma bron- 
cdgeno. 

Repdsanse las dificultades que entrana el diagndstico diferencial. 

Recdlcase la conveniencia de ejecutar ima toracotomia exploradora en los 
casos dudosos. 
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MITRAL STENOSIS AND PULMONARY TUBERCULOSIS^ 

ELI DAVIS* 

Students are still taught that mitral stenosis and puhnonaiy tuberculosis do 
not occur together. White (4) reviewed the evidence and stated that the ^new 
that pulmonary tuberculosis is rare in the presence of considerable mitral 
stenosis appears to be true. In my experience nearly 1 per cent of patients with 
active pulmonary tuberculosis had mitral stenosis. 

My patients with pulmonary tuberculosis have been questioned routinely for 
past histoiy of rheumatic fever. Among 725 patients u-ith active pulmonary 
tuberculosis and tubercle bacilli in their sputum, 27 patients gave comuncing 
evidence of rheumatic fever, and 3 others gave a history of chorea in cliildhood, 
A history of rheumatic fever was only accepted if acute rheumatism had been 
diagnosed by a phj'sician, if the age of onset was between 4 and 25 years and 
if the patient had had to spend at least twelve weeks in bed at the acute phase. 
Histories were accepted on less rigid criteria if they were supported by previous 
medical records, physical signs or skiagrams of the heart suggestive of rheumatic 
valvulitis. Of the 27 cases with erddence of rheumatic fever and tubercle bacilli 
in their sputum, G showed unequivocal signs of mitral stenosis (sec table 1 ). In 5 
of these the characteristic prcsystolic murmur was heard during life and, when 
one of these patients died, autopsy confirmed the clinical findings. The sLvtli pa- 
tient was not known to have had mitral stenosis during life, but at autopsj* pre- 
sented classical rheumatic endocarditis with mitral stenosis, and phthisis. Of the 
remaining 21 patients, 2 more (males, aged 24 and 29) came to autopsy, but 
though they showed rheumatic mitral disease there w.as no stenosis. It is 
possible that other cases of mitral stenosis existed in this group but clinico! 
proof was lacking. 


TABLE 1 

Six cases of niiral stenosis associated vith phthisis 
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During the period when these 725 patients with active tuberculosis were seen 
(which included the 30 cases with rheumatic fever or chorea), I saw 583 other 
patients mth convincing histories or signs of rheiunatic fever or chorea. Of 
these 583, 3 developed lyniphoc 3 ’^tic pleural effusions and 3 others stated that 
thej’’ developed active pulmonary tuberculosis from which they recovered. 

sraniARV 

In several series of routine examinations of adults and school children the 
incidence of rheumatic heart disease was foimd to be approximately 1 per cent 
(Morris and Titmuss (1), Paul (2)). In my experience nearly 1 per cent of 725 
patients vith tubercle bacilli in their sputum had mitral stenosis. The incidence 
of rheumatic heart disease evidently exceeds that of mitral stenosis. Thus, the 
incidence of rheumatic heart disease in pulmonary tuberculosis would seem 
not to be less than that in the general population. The presence of mitral 
stenosis does not protect against phtliisis. Roberts and Lisa (3) carefully 
studied the hearts of 100 patients with extensive active pulmonaiy tuberculosis 
who came to autopsy. They found healed rheumatic mitral valvulitis in 5 
hearts. 


SUMARIO 

En varies series de exdmenes sistemdticos de adultos y escolares, la incidencia 
de las cardiopatfas reumdticas resultd ser aproximadamente de 1% (Morris y 
Yitmas (1), Paul (2)). En la casulstica del A. casi 1 % de 125 enfermos con 
bacilos tuberculoses en el esputo tenfan estenosis mitral. La incidencia de las 
cardiopatias reumdticas excede manifiestamente la de la estenosis mitral, de 
manera que la frecuencia de las primeras en la tuberculosis pulmonar no es 
aparentemente menor que en la poblacidn general. La presencia de estenosis 
mitral no protege contra la tisis. Roberto y Lisa (3) estudiaron cuidadosmente 
los corazones de 100 enfermos con extensa tuberculosis pulmonar activa en 
quienes se hizo la autopsia, descubriendo valvulitis mitral reumdtica cura a en 
cinco corazones. 
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EXTRAMEDICAL SERVICES IN AN ARMY iTDBERCDLOSIS HOSPITAL^ 

Patient and Staff Personnel Orientation in an Army Tuberculosis Hospital 
BERNARD D . D AErZ* and AIARTIN SINGER’ 

The treatment in Army hospitals of soldiers who have developed pulmonary 
tuberculosis during their military service poses problems which, generically at 
least, resemble those found in most civilian tuberculosis hospitals. Experience 
with tuberculous veterans both of World War I and of World War II indicates 
that many arc remiss in remaining under medical treatment (1). Tliis situation 
is a cause of concern to Public Health OfEcials and others interested in the 
welfare of veterans and the public (2). 

This report will concern itself with a discussion of techniques developed in an 
Army hospital, specializing in the treatment of tuberculosis, to deal with the 
extramedical problems commonly encountered among tuberculous soldiers. 


EVAIitTATION OF THE mOBLEM 

Ultimate rehabilitation of the tuberculous patient is dependent upon the 
successful integration of medical treatment, social work, vocational and educa- 
tional counseling and training, and an intelligent routine for making use of 
leisure time. 

In civilian experience the period of hospitalization is generally longer than 
that in an Army hospital. It has been the policy of the Army to hospitalize 
tuberculous soldiers until a diagnosis can be established and definitive treatment 
instituted (3, 4). Arrangements arc then made t-o tran.':fcr the p.ationt to a 
hospital of the Veterans Administration or a civilian hospital of the patient’s 
choice where he may receive such additional treatment as may lx; rcquircil. 
In any case a transfer is made only when movement of the patient will not 
prejudice his condition. Since hospitalization in an Anny ho.'pilal varies from 
two to six months or more, a rehabilitation program must be so dcsigneii that it is 
integrated into this time limitation. 

Another important consideration is that federal legislation makes rohabilita- 
tion of disabled soldiers a re.sponsibility of the Veterans Administration. Until 
a soldier is discharged from the service, he is not eligible to receive the l>f!u.iits 
cither of Public Law IG, 7Sth Congress; nr Puldic I-aw 33G. the S<;n-iremr.n’s 
Readjustment Act of lOM, 7Sth Congress. 

The Army Medienl Department has rerognireii the import.uic-e of rehal.ilita- 
tion of sick and wounded soldiers. I’hys’ca! and lAiuca'innal lli(:'*inditi'';iitu: 
Programs Irnvc been cficctivciy dcvclope<i in .\nny Imspita!;- r.r.d hr.vc roe.- 
tribufed significantly to treatment of injuric.-^ .nn<i disease- olh'T riian suVr- 
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Chief of Medical Fcrviro. rrv-'fta F.ddrrr«; Mcdir.al r-rhal ilittoir-a VriJ-rsai 

Administration, tVarhincten g.’, D. C. 

* l.icutonaat , M .A .C., .\ .V..’'. riirs’o.al rfyeho-o-i*; , 



460 


BERNABD D. DAITZ AND MARTIN SINGER 


culosis. However, the usual reconditioniug techniques cannot be employed in 
dealing with patients with active tuberculosis. 

While a variety of hospital agencies including Educational Reconditioning, 
American Red Cross, Occupational Therapy and others were in operation at the 
hospital, the knowledge of the special techniques required to deal with the proh- 
lem was lacking. Moreover, such work as was being performed for the benefit 
of the patients was not correlated either on a ser\dce level or on the level of the 
individual. 

The patients appeared to have the characteristic resentments concerning the 
Army. A majority of them had been overseas for many months and were now 
hospitalized in a relatively inaccessible part of the country far from home. This 
reaction of the patients to their disease and environment and the lack of a staff 
of lay personnel trained in the principles of tuberculosis treatment constituted 
the problem which the program to be described undertook to resolve. 

GENERAL PROGRAM 

Following a survey of the general situation, recommendations for a program 
were submitted to the Chief of Medical Service and the Commanding Oflicer of 
the hospital. The primary objective of the program was to educate the pa- 
tients regarding the importance of medical treatment and to start rehabilitation 
which might be continued under the auspices of the Veterans Administration. 
For this, special orientation procedures for hospital staff personnel and the pa- 
tients were developed. At the outset, participation of the various hospital 
services was invited on a voluntary basis. 

The scheme which was approved was composed of three parts: Patient Atti- 
tude Studies, Indoctrination of Hospital Staff Personnel and Orientation of 
Patients. A fourth part, the Experimental Project, was added later. 

1. Patient attitude studies: Surveys of patients' attitudes and interests were 
conducted as part of both the general and experimental phases of the program, 
in order to ascertain common problems present among patients and their general 
reaction to the various conditions in the hospital. 

The first analysis of patient attitudes was made immediately prior to the 
initiation of the general program in September, 1945. This study consisted of 
random personal interviews with the patients on the various wards. Three 
major problems were revealed: the desire of the patients to know more about 
their disease, their uncertainty about the future and their desire to be closer to 
home. 

A study of the psychosomatic factors in tuberculosis was made independently 
about this time by the Medical and Neuro-Psychiatric Services (5). Among 
the significant personality factors revealed by this study were obsessive and 
compulsive drives relating to orderliness and cleanh'ness, independence, resent^ 
ment toward authority and optimism. The study also revealed the need for an 
educational project for the patient. It was recommended that this be developed 
as a psychotherapeutic measure to permit the patients to express their aggressive 
drives by constructive planning for the future. 
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A group of 131 patients was next studied to elicit more particular infonnation 
concerning their attitudes and interests.* At this time the patient census in the 
tuberculosis section of the hospital averaged 800 patients. 

Of the 131 patients, the data pertaining to 39 were eliminated because of 
incomplete data, undiagnosed disease, or disease other than active pulmonao' 
tuberculosis. Analysis of the information obtained from the remaining 92 
patients revealed two significant factors: first, the critical need of these patients 
for medical and vocational orientation; second, age distribution and educational 
backgroimd would make a vocational training program desirable and feasible. 
^Patients were studied in five wards, one of which was composed of officer 
patients. 

(а) Age: The bulk of the patients were young men. Of the 92 patients included in the 
study, 60 individuals (65 per cent) were in the age group of 20 to 29 yc-ars. Of the 6S 
enlisted patients, 48 men (70 per cent) were between 20 and 30 years. Among the 24 
officer patients, 12 (50 per cent) were between 20 and 29 years. 

(б) Educational IcvcU Seventy-six patients (83 per cent) had completed grade school. 
This figure included 52 (81 per cent) of the enlisted men and all officers. Of significance, 
too, is the fact that 31 men (27 per cent) had either started or finished college education. 

(c) Classification of disease: Sixty patients (65 per cent) had minimal tubercuosis, 17 
(19 per cent) moderately adranced and 15 (16 per cent) far advanced disease. 

(d) Length of stay: Forty patients (43 per cent) had been at this hospital longer than 
four months with the maximum length of stay that of one patient who liad been hospital- 
ized thirteen months. 

(c) Marital status and dependency: Fifty-three patients (58 per cent) were single, 35 
(38 per cent) were married, 3 were divorced and one was widowed. Among the unmarried 
patients, 20 (38 per cent) had from one to three dependents. Of the married patients, .all 
had from one to four dependents. 

(/) Orientation requirements: The questionnaire employed in this study included 
queries concerning a variety of factors related to vocational experience and plans for the 
future. For axamplc, data were obhained pertaining to principal and secondary civilian 
occupation prior to military service; principal and secondary assignment during iniliLarj- 
service; and vocational plans for the future. 

It was found that 31 patients (34 per cent) had no plans for the future. Of these, 
22 patients, or 71 per cent, rcportorl that they could not plan because of their medical 
condition. Seven (23 per cent) felt that they were unable to plan hoc-ause of limited 
education and 8 (26 per cent) because of various personal problems. 

Plana for the future were reported by Gl patients or 06 per cent of the cnlistH }»tic.’;t* 
and of the officer patients. Significantly, a positive correlation witlr previous training or 
ax{)cricncc w.as found for 74 }rer cent of the patient*' who rrfwrtc>l tliat they had plan* for 
the future. Among 26 per cent of the patients who reported jdar.s for the future, no car- 
relation could be discovered between the specificii plans and the previeu* nxfjc.riescc o: 
training historj-; among 12 per cent of the group, the fulun- plan' rrix^rt'd ww ir.ccr.ri't- 
ont witli either previous cxpe.ricnce. training or medical pn”*gnDsj‘. 

In evaluating the esiucationn! nee.i.s of the group, those pati'^ats wh’-s- rc-irtior,* r.:g* 
gR'toil recognition of their medic.al problem and its ooneomitant c-anenrif assd » 

* Acknoadedpsnent isrmdc of tbcns-'istancf'jpvfn by M.-?. ll-.y; sf.* 

Tut>erculo?is .Arsociation, who did th*' major part ef ir.trnif'rir.g tl.T f's.nsr.ti! in th-.f 
study. 
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implications and appeared to be prepared to follow the course of treatment outlined for 
them were classified as requiring "routine orientation.” Such routine orientation con- 
sisted of periodic consultation and guidance. Those patients who seemed unable or 
unwilling to accept the implications of their disease problem were classified as requiring 
“considerable orientation.” 

It was found that 60 per cent of the patients required routine medical orientation, and 
40 per cent considerable medical orientation. 

With regard to vocational orientation, 40 per cent appeared to require routine assistance 
and 55 per cent considerable orientation. 

The need for social orientation did not seem to be urgent. The data revealed that 
routine social orientation was indicated for 90 per cent of the patients as compared to 10 
per cent who were obviously in need of considerable social orientation. 

(g) Reaction of patients to medical treatment and other facilities in the hospital: The study 
indicated that in general the patients were satisfied with medical care. \^ile there were 
some patients in each of the wards who reported dissatisfaction with their medical officer, 
the almost unanimous opinion in most of the wards was that the ward officers were doing 
everything possible for the patients. However, in two wards a number of the patients 
reported dissatisfaction with their medical officers. Further investigation of this reaction 
indicated that the opinion of these patients was influenced by the personalities of the 
officers rather than by an understanding of their professional ability. 

There was considerable criticism of the food served in the wards, mainly in regard to 
preparation and serving rather than with quality. Investigation indicated that a mim’- 
mum of complaints or none at all were made by the ambulatory patients who ate their 
meals in the hospital mess halls in which the food was prepared in the same kitchens. 
The fault was found to lie partially with the unappetizing manner in which the food was 
being served in the wards. Frequently, it was cold by the time it reached the patients. 
Corrective measures easily eliminated this complaint. Loss of appetite characteristic of 
the disease also colored the opinions of a number of patients. 

The problem of diversional activities was also commented on. Many patients felt 
that there should be more than two motion picture shows per week in the wards. How- 
ever, from both an administrative and professional standpoint it was felt that this attitude 
could not be accepted. 

Whereas the studies to this point were concerned mainly with eliciting general infor- 
mation, it was felt that there was a need for a more critical study of the factors contributing 
to the general problem. To study these more quantitatively, surveys of patients were 
subsequently included in the experimental phase. 

2. Staff indoctrination: Study of patients’ attitudes and interests as well as an 
analysis of the administrative procedures of the hospital indicated that hospita 
personnel required indoctrination on how to deal with tuberculous patients. 

A lecture series was therefore developed to outline the methods for dealing vn 
the special problems of tuberculous patients. Lectures included the foUowmg 
subjects.* 

(а) Problems of the tuberculous patient. 

(б) Pathogenesis and treatment of tuberculosis. 

(c) Psychology of tuberculous patients. 

Id) Nursing problems in tuberculosis. 

(e) Nutrition problems in tuberculosis. 

Cf) Occupational therapy for tuberculous patimts. ^ , -f l 

(g) The Red Cross program for tuberculous patients in an Army hospi 
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These lectures were presented each week to personnel selected from the various 
services and departments of the hospital. 

A second medium for indoctrination of hospital staff was a Tuberculosis 
Advisory Council. This group was made up of the chiefs of the various services 
and departments of the hospital or their designated representatives. Meetings 
of the Council were held twice each month. At these sessions, the various 
problems were considered, procedures evaluated and program modifications 
made. 

3. Patient orientation: The patient orientation program was composed of 
educational as well as diversional features. Since the various programs had to 
reach patients on strict bed-rest and some patients permitted only limited ac- 
tivity, it was imperative that the patient’s bedside and the ward bo the focus of 
all the program features. Conferences "with individual patients, lectures and 
discussions which were presented to the patient group in each ward, educational 
motion picture films, pamphlets, the hospital radio and public address s}'’stcm 
and newspaper were employed as the media for presenting information to the 
patients. 

The various parts of the program were coordinated b}-- an officer assigned to 
the Medical Service. This centralized control of the extramedical serruccs made 
it possible to have a continuous sequence of lectures and discussions in the wards 
and to regulate the amount of program activity in each ward depending on the 
tjTpe of cases. 


(a) Medical: Patients undergoing trc.atmcnt were found on repeated ob«cr\*ation to 
lack reliable inform.ation about tuberculosis. A considerable numberof the men h.ad been 
admitted for treatment after their disc-asc had been rcvc.alcd by the fin.al a-mminntion prior 
to being scp.nratcd from the service. Tlicsc soldiers, for the most p.art, h.ad had no rec- 
ognizable sjTnptoms and the disclosure of their disease had a profound psychological 
effect upon them. 

The education of patients with regard to the fundamental principles of lubc.'ciilp.ris, 
the nature of the disc-asc and methods of treatment was a responsibility of the w.ard mei- 
ieal officers. Following his arrival at the hospital each patient was given a copy of tV.e 
pamphlet TFAaf You Should Know ab<rul Tubcrntlosts. Each new patient w.ae aFo re'n by 
ins medical officer shortly after admisdon, and the essentia! facts reganiing fiis rotjiiitiDti 
were explained. Pcriodic.ally thereafter, patients were sche:3ulc-j for ronfc.'vnres sritls 
their medical officer at wliicli times anj* significant clianges or other matten.' relating to 
the cou'rsc of their disease were explained. 

However, because of the variation of training, infcre.sf a.nd personality of tire variao': 
officers it was natural lliat there would l)C differences in the effective rres® r>f ph.v* of 
patients’ education. 

Recognizing this, a plan was devdopol whereby several nKriicAloffifc re v«re 
to lecture on the medical aspccf.-= of tuberculosis in tire ‘.-ririrere re.-.r!'. 'lire "' — r hr. 5 


had condderaWe experience with tuberculous patients and, in 


r.d'litiar). had tl. 


to explain the subject in nonmiriical langtnage. Renctren of tire innr-H-.tj- 

and in favor of continuing tl'.is preectiure. 


ro'nriictib Tire olndou 
c:n dexre’.oti plans for f 


ntreb of 



ces.dtatixl .a program of cxtc.'inioiica! orifatatio-a. 
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The task essentiall3’- one of adapting the services of the various extramedical 
hospitel agencies, such as Educational Reconditioning, Red Cross, Personal Affairs and 
the Library , to the particular needs of tuberculous patients. The staff orientation proj ect 
helped the personnel of these agencies to better understand the problems of tuberculous 
patients. 

The patients’ education project was started with a series of lectures wliich were given 
in each ward by representatives of the agencies. The purpose of the program and the 
services which each agency could make available to the patients were explained. Fol- 
lowing this, a continuous program of service was scheduled on a weeklj’’ basis. 

The Educational Reconditioning Service furnished counselors who interviewed the 
patients regarding their educational interests. Arrangements were made for patients 
who were interested in taking the General Educational Development Test to obtain 
academic credit for qualifying experience in the military service. This test helped many 
patients to receive diplomas from grade and high school as well as college credit. 

Vocational interests of patients were studied principally by the use of the Euder Voca- 
tional Preference Test. Patients who took this test were counseled concerning the signif- 
icanee of the scores they made. Furthermore, the program served to stimulate interest ^ 
in the correspondence courses available from the United Stat^ Armed Forces Institute. 

The needs for social work were met by hospital case workers of the staff of the American 
Red Cross agency at the hospital. At the outset the number of trained workers was in- 
sufficient to meet the case load. Following recommendations made to representatives of 
the American Red Cross, the staff was augmented. The work performed by the hospital 
case workers included assistance to patients in meeting personal and family problems, 
assistance to patients in filing of pension claims, liaison with medical staff and other 
axtramedical agencies and the preparation of health and welfare reports for the relatives 
of the patients. 

The activities of the Occupational Therapy Service were considerablj’ increased so as to 
provide a regular schedule of ward ser\dce to the patients. Emphasis was placed on 
projects which would offer controlled activity of diversional interest to bed patients, fur- 
nish graded activity for bed and ambulatory patients designed to increase work tolerance 
and to develop latent skills in preparation for vocational training. The ward medical 
officers were consulted to determine the ph3'sical limitations of the patients in order to 
regulate the amount of activity permitted each patient. 

Problems of the patients involving pa 3 ' and allowances, insurance claims, awards and 
decorations, and a variety of other related matters were handled by the Personal Affairs 
Officer, the Army Ground Forces Liaison Officer and the Arm 3 ' Air Forces Liaison Officer. 

By ward lectures, discussions and conferences, the Veterans Administration Contact 
officer brought to the attention of the patients information regarding the benefits 
most of them would be entitled following discharge from the Army. Pro'i'isions of u ic 


Law 346 and Public Law 16 were explained. . t, t I 

Patients were encouraged to discuss complaints and recommendations with the lospi a 
dietitians and the hless Officer who visited the wards reguharly. Lecture on niitntion 
were also given in the wards. This provided both the patients .and the Dietetic ^erwee 
with opportunities to appreciate each other’s problems and contributed materia 3 owa 
improving the patients’ attitude with regard to food. 

The facilities of the hospital Ubraiy were made aTOilable to the bed patients by 
ward visits by the librarian. Book carts were brought to the ward on a regular sclicduic. 
Catalogues of the books in the librar3' were distributed. 

(c) Diva-sional program: Provision was made for meeting recreational needs 03 - 
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special program of ward recreation. Recognizing the limitations upon activity which the 
treatment of tuberculosis requires, the diversional program was planned so as to include 
occupational therapy projects, feature length motion pictures, USO shows and ward 
games which were limited to activities requiring a minimum of physical effort. 

These ward activities were scheduled in the ofiSce of the program coordinator so that 
no ward would receive more than the indicated amount of activity. Trained Red Cross 
Recreation workers were responsible for providing recreational features other than occu- 
pational therapy. 


EXPERIMENTAL PROGRAM 

While it was suspected that there was insufficient provision for integrating 
the services of the various hospital agencies to the needs of individual patients, 
no concrete evidence was available upon which recommendations for solution 
could be made. 

Consequently, it was decided first to investigate the value of coordinating 
activities and services of the various hospital agencies on the basis of individual 
patients and then to attempt to evaluate the effect of this procedure. 

Another problem which developed during December, 1945 and January, 1946 
involved a modification of the disposition policy for patients. At that time it 
was found that accommodations for tuberculous patients in hospitals of the 
Veterans Administration could not be obtained in sufficient numbers to permit 
the transfer of patients to the extent and frequency previously possible. ‘ Tb's, 
of course, meant that patients already scheduled for Veterans Administration 
hospitals would have to remain at this hospital for a longer period. Following 
this, the census of tuberculous patients at the hospital rose to an average of 950. 
Therefore, as part of the experimental program, provision was also made to 
determine whether this development adversely affected patient morale and to 
develop, experimentally, program techniques to offset any deterioration in 
morale. 

1. Organization: The experimental project consisted of two phases: first, de- 
velopment of a ward coordinator system of orientation for patients; and second, 
a statistical study of patients’ interests and attitudes. The experimental proj- 
ect was started in seven wards out of a total of thirty. In addition, a like 
number of control wards were selected. An effort was made to have the condi- 
tions in the experimental and control wards as nearly comparable as possible. 

{a) Ward coordinator system: Persons were selected from three hospital agencies: 
Occupational Therapy, American Red Cross and Separation Counseling. Each of these 
persons was assigned to work in one of the seven experimental wards. They were given 
the title Ward Coordinator and were to integrate the needs of the individual patients with 
the available services of the various hospital agencies. 

Prior to the initiation of this system, the ward coordinators were given a series of 
lectures on the purpose of the program, the nature of the medical problem, the probable 
questions which could he expected from the patients and the results desired from the 
program. 

The ward coordinators were to determine the group and individual problems in the 
wards and were to deal with them either on the basis of their knowledge of the problems or 
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by requesting specialir.ccl assistance of an appropriate hospital agency. The ward co- 
ord^atore were also responsible for p^senting the various questionnaires to the patients. 

1C patients orientation program in the experimental wards was similar to that given 
in the control wards and the other tuberculosis wards of the hospital. The difference 

as the coordination of service to the indmdual. In addition, in the e.xperimental wards 
patients were encouraged to suggest new program features or modifications of existing 
procedures which thej’ believed would be of greater help or interest to them. Partici- 
pation of patients was on a voluntary basis. Each man was given the choice of partici- 
pating in the various activities or of being left alone. 

(6) Slahslical phase: Survc)'s of patient attitudes and interests were made. These 
studies used information obtained from attitude questionnaires, an opinion questionnaire, 
a biographic.aI questionnaire and a general information questionnaire. 

A time limit of one month was set for completing the various phases of the e.xperimental 
project. Tliis was done for scv'cral reasons, foremost of which was the problem of per- 
sonnel which became critical ns a result of the Army demobifization program. It was 
also felt that if the c.xpcrimcntal project had any merit, this could be determined after 
a trial period of one month. 

The statistical data collected generally suppported the findings in the previously 
discussed studies. 

(1) AUilude queslionnatre: Responses of 173 patients in the control wards and 195 
in the d-xperimental wards were obtained . The patients were asked to rate their attitudes 
to nine questions relating essentially to morale. 

Analyzing the responses, reactions of the patients were scored and classified so as to 
make possible comparisons among the indimdual wards as well as between the control and 
experimental wards. The questionnaire was given twice: first, just prior to the start of 
the project; and, a second time, at the conclusion of the project. This made it possible 
also to compare any differences which might reflect the influence of the e.xperimental 
project. 

The data collected on the first test revealed onlj’’ slight variation among the mean 
scores computed for the e.xperimental and control wards. On the b.asis of this observation 
it would seem that patient attitudes in the hospital were fairly consistent. Summarizing 
the findings, patients rated themselves as being between “neutral" and “fairly unhappy.” 
They felt that the hospital rated between “fair” and "poor.” They felt that between 
“a good deal” and “a fair amount” was being done for them medically; between “a good 
deal” and “a fair amount” was being done for them in other ways; that for the past 
month or two thej’’ had felt between “good” and “fair;” that at present they felt between 
"good” and “fair.” On the average they rated their future between “good” and “fair.” 
Their preference regarding transfer to a Veterans Administration hospital or remaining m ' 
an Army hospital ranged between “somewhat” and “don’t care” and their general morale 


was “fair.” 

The data obtained from the second questionnaire revealed differences between tlie 
mean scores of each question when compared to the scores computed for the first tet. 
In general a shift had apparently taken place both in the control and experimental wards. 
This shift was manifested by a drop in morale. Measuring the change quantitative y, 
it was found that the drop in the control wards averaged slightly more than three 
that observed in the experimental wards. It could not be determined whether the 
obtained in the second questionnaire represented an actual change in pati^ts ® 
or whether it was a measure of the patients’ reaction to retaking a questionnaire 
previously been given. In this connection, it was observed that many patients ecp 
some feeling and had to be cajoled into completing the questionnaire. 
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Evaluating tEe data; it would seem that the general reaction of the patients was not 
at all unusual but rather normal. It is doubtful that anyone having to follow the strict 
regimen of treatment as is required of tuberculous patients would be happy. Nor do 
most people like the idea of being in a hospital. "TOst is surprising is that the data 
showed the patients to be less unhappy than might have been expected. Their opinion 
about the medical treatment they were receiving and the other services available seemed 
consistent with other attitudes. It is likely that the controversy which preceded the 
recent reorganization of the Veterans Administration contributed to a feeling of suspi- 
cion among the men. Many were reluctant to consider further treatment in Veterans’ 
Hospitals for this reason. 

A further clue as to the actual value of the experimental project was found in evaluating 
the responses made to a set of questions submitted to patients on the experimental wards 
at the same time that the second questionnaires were given. The patients in the 
experimental wards were asked whether they felt that the techniques developed during 
the experimental project should be incorporated into the general program and continued 
as part of it. Eighty-three per cent of the 140 patients who responded felt that the 
project should be continued and incorporated into the general program. The patients 
were also asked whether they were personally helped by the project. Kesponses of 134 
patients were tabulated, 61 per cent reporting that they had been helped in amounts 
varying from “a little” to "a good deal.” Finally, they were asked, whether they believed 
that other patients on the ward had been helped. Seventy per cent replied in theaffirma- 
tive. 

(2) Opinion questionnaire: This was concerned with eliciting the comments and ratings 
which patients cared to make about the various hospital services. Analysis of the data 
obtained revealed that the patients felt that the hospital agencies were doing a better 
than average job. The patients rated the services of the American Red Cross highest. 
Next in order were the services of Occupational Therapy, Educational Reconditioning, 
the Medical Staff, Personal Affairs and the Veterans Administration Contact Repre- 
sentative. 

Comments were also made regarding food. In this connection, the general opinion 
was that there had been a noticeable improvement but that further improvement was 
desired. 

It is possible that the Red Cross recreation program which included feature length 
motion pictures had a significant infiuence upon the patients which led them to rank the 
general Red Cross program above that of the other services. 

(3) Biographical questionnaire: This set of questions was given to obtain data which 
would primarily help the ward coordinators by furnishing information basic to counseling 
patients. 

The statistical material collected proved to be too voluminous for presentation in this 
report. However, it is of interest that more than half of the 115 patients who answered 
the questions of the biographical questionnaire indicated that they desired to prepare 
themselves for future vocations. Thirty-one patients wanted to take the General Educa- 
tional Development Test to receive academic credit, 19 patients desired to take the Kuder 
Vocational Preference Test, and 29 wished to enrofi in correspondence courses of the 
United States Armed Forces Institute. Requests for personal interviews with vocational 
counselors were made by 22 patients. This information is illustrative of the practical 
value of this questionnaire. 

(4) General information questionnaire: This questioimaire was based primarily on the 
suggestions, complaints and comments which patients had made in previous inquiries. 
Whereas previously the questionnaires were for the most part generic, the general in- 
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for^tion questionnaire was made up of specific questions about spedfic things. Tbe 
patients were asked to indicate their reaction by circling “yes” or “no.” 

■ The data were valuable in further evaluating the various hospital agencies. Some 
rather interesting reactions were revealed. For e.^:ample, it was desired to find out what 
the patients thought about Occupational Therapy. They were asked whether they had 
engaged in occupational therapy projects; whether they saw the occupational therapist 
often enough; whether more occupational therapists were needed and whether they felt 
that they were receiving as much work as the 5 ’' desired. 

Eighty-two per cent of the men reported that they were occupied with an occupational 
therapy project. Only 40 per cent believed that they saw the therapist often enough. 
The consensus of patients was that additional therapists were more urgently needed than 
any other class of nonmedical personnel. Furthermore, 39 per cent of all the patients 
indicated a desire to do more occupational therap 3 ^ 

It should be pointed out that the general activity program scheduled an occupational 
therapist three hours per week per ward. Another factor wliich undoubtedly contributed 
to the enthusiasm of the patients for this service was the evceptional interest and devotion 
to duty which was characteristic of the Occupational Therapy staff at the hospital. 

It is also interesting to note that in regard to the services of the American Red Cross, 
patients’ preference was definitely in favor of the recreation staff as compared to the 
social work staff. This may reflect the more popular appeal of diversional activities as 
compared to the more limited appreciation of the rfile of the social worker. 

The questionnaire also attempted to get a more quantitative evaluation of the p.atients’ 


opinions regarding medical treatment and ward discipline. 

The findings generally supported those obtained previously and already discussed. 
Eighty-two per cent of the patients felt that they saw the ward doctor often enough. 
Seventy-seven per cent reported that the ward doctor was personally interested in their 
case. Seventy-two per cent believed that their condition had been correctly diagnosed 
and 7S per cent felt that correct medical treatment liad been prescribed for them. 

Again when these reactions were analyzed by wards it was found that in some the 
patients generally felt that they were not receiving the attention they deserved. 

With regard to ward discipline, a sizable proportion of the men expressed a desire to 
have their ward quieter, yet did not wish to be transferred to another ward. Tliis attitu e 
imdoubtedly was influenced by the friendships which had developed among the patients 
in the various wards and a consequent reluctance to be separated from their compamons. 

The problem of ward discipline was generally created by a small number of recalci tran 
patients in the various wards. These sometimes influenced other patients to rea * 
hospital rules and to tliis extent aggravated the problem. 


t CONCLDSIONS 

The experience described in this paper, while umque because of its setting m 
an Army Tuberculosis Hospital, is moreover suggestive of the vast amount o 
work which remains to be done with the problem of education of the tu ercu ous 
patient, not alone with regards to the nature of the disease and its personsi an 
public health implications, but also as it impinges upon his reintegration o s 
community environment. Basic to this problem must be acceptance o 
that motivation of the patient cannot be predicated entirely upon the supposition 
that he will react to a rational presentation of facts. Rather, he must e ap- 
proached through his interests in self-preservation. 



EXTRAMEDICAIi SERVICES 


4G9 


Soldiers who develop tuberculosis are hospitalized and treated in an Army 
Hospital only until they can be transferred to a Veterans Administration Hos- 
pital or to an institution selected by the patient. For this reason and bccau.se 
the Veterans Administration has the legal responsibility for the medical, economic 
and social rehabilitation of most of these soldiers, the usual pattern of tubercu- 
losis rehabilitation projects is not altogether applicable in the >‘Vrray Tuberculosis 
Hospital. Instead the emphasis must be upon orientation of the patient with 
the object being to impress upon him the necessity for remaining under med- 
ical care until he has received the maximum benefits of treatment. 

The data clearlj’- reveal that much can be accomplished by a coordinated 
rehabilitation program. That the human material considered in this study i.s 
plastic is demonstrated by the preponderance of young men as well as by their 
educational attainments and their desire for vocational reliabDitation assistance. 

Further, the experience demonstrated tliat the effectiveness of a program of 
treatment is conditional upon avaUabilitj' of well-tmined and e.vpcricnced staff 
personnel operating as a team. 

Finally, it should be emphasized that with the \''eterans Administration lic.« 
the ultimate responsibility for the formulation of a vigorous, integrated and 
purposeful rehabilitation program for tuberculous veterans. Without thi.s, 
it is not unreasonable to anticipate again the obvious failures of the past two 
decades. 

suMJunv 

Recognition of the problems and consequent attitudes of tuberculous patient^ 
in an Army hospital led to the development of an orientation program designed 
to meet their needs for information about their disease and for guidance in 
planning for the future. 

The program consisted of four phases: 

1 : P.atient .attitude studies. 

S: Indoctrination of hospital .et.aff personnel, 

S: Orientation of p.atients. 

4: Experimental project. 

Analj'sis of the various data indicates th.at much can be done for the IuIktcu- 
lous soldier while he is in an Army hospital. lie can be helped to understand 
the problems associated with his dbc3.<^c and his consequent rt'.sponsihi!itie-: 

SOt.MUO 

El rcconocimicnto do lo.s problcma.*: quo confront.an a kw tulxToilnr-os rn trrs 
ho-cpital military la consiguientc actitud tnm.ada per olios conrlujo.a la clnborrs- 
ci6n do nn.a obra dc oricntaci^n dc.stinad.a n atendera .^irs ntx-e.rid.ati'-'sdeinformr.- 
cidn rclatiaTv a su enfermednd y dc oricntacji'in on su*; pl.anes p.ara r! futun-. 

La obra comprenriiA cu.atro f.a,se<; 

/; Estudio' do !.a .arsitud dc !fv< t:drrrr.<f». 
r,- .Adoctrinnriftn dr! fv'rr'n.'d 
5; OncTit^ci^’i cnffrrnci^. 
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El andlisis de los varies dates dispenibles indica que cabe hacer muche en pro 
del soldado tuberculoso mientras se halla en un hospital militar, pudiendo ayn- 
ddrsele a comprender los problemas relacionados con su enfermedad y las 
obligaciones que le corresponden. 
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It is not true that pregnancy in a majority of cases has a deleterious effect on 
tuberculosis, neither is it true that prospective mothers m’th tuberculosis should 
be delivered by cesarean section, and it certainly is not true that all pregnancies 
complicated by tuberculosis should be terminated by therapeutic abortion. 

What is true about the influence of pregnancy on tuberculosis cannot be shoum 
by combining statistics from different sources. In no branch of medicine is it 
possible to find so many diverse opinions, each one supported by charts, figures 
and percentages. One author will sho%v that mothers with tuberculosis live i hree 
times as long as unmarried w'omen with tuberculosis. Another will prove that 
pregnancy is a distinct danger to married tuberculous w’omen, and a third inves- 
tigator will claim that pregnancj’’ has no effect one waj' or another on a woman’s 
tuberculosis. It would seem to be a case of "Pay your money and take your 
choice.” 


Allen K. Krause in an editorial on pregnancy and tubcrculosi.s in the AsjEnic.\N 
Review' op Tuberculosis (1935, SI, 254) puts it this way: “"IWictlicr (he in- 
dividual, inquiry approaches the problem biologically, statistically, clinically or, 
say, physiologically, it is at once apparent that, with few exceptions, the usual 
and average stud}' proceeds from fallacious premises, gratuitous a.ss\imption.s, 
and almost complete lack of definition and limitation of term.s; and that from so 
unstable a foundation it limps through a morass of slip-shod data and the cnide.«t 
of handling of evidence to a palpably questionable conclusion.” 

It w'ould seem the problem is too complicated for simple analysis. Porh.aps 
it will always defy solution by figures and percentages. Maylx' tuberculosis 


in pregnancj' does not change the basic reaction pattoni of women to pregnancy. 
Maj'bc women who react badly to prcgnancic.s react no differently if in ndiiifinn 
they have tuberculosis; and, by the same token, maybe women who respond 
bloomingly to their pregnancies do the .‘^.amc if in addit ion they have (ulKTculods. 
Studies designed to clarify the problem do not incriminate shoj). fiirtor:.- m 


office. Dieting as a cause cannot be blamed (women rarely starve thcnisrlve- in 
trjdng to keep slender). No ca.'^c can be made against insunicienf elothing. 
Over a hundred years ago in the period of numerous petticoats and vohiminoi!,*! 
overdresses, too little clothing was even then given as rs cam c of .*^^0 much tul>rr- 
culosis. By comparison nowadays every woman .‘should ha\e iJk- arid 

badly. Yet thi.s is not so. Ai tempt.*; to place t he blame nn smoking, l.ato hnurf 
and strenuous sports have met without .■success. Ivvcn Ircfore worarn b--.': thf’ 
vote and before automobiles nisheil hither and yon, the ronnect.-rri iK-twf'-n 


tulx'rculosis and pregnancy was a problem. 

Other invesligntions show that c.arly marri.ages with chi!dd>r’.arir:g am rr.t 
of a risk for tuberculous women than Inter ro.arriacw'; that thiv.'* rr.c-th'r? w 





’ From Join fkinnloritim, RfK-hofrer, New York. 
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have their cWldren early in life have more tuberculosis than when the children 
come later; that mothers discovered to have tuberculosis during or after their 
pregnancy have a higher mortality than those who knew they had tuberculosis 
before they became pregnant and had adequate medical treatment. Finally, it 
may be stated that, if they are properly cared for, married women ha%^e no more 
trouble with their tuberculosis than do unmarried women. 

Girls undergo a greater ph5"siological change in becoming adults than do boys. 
Psychically they have greater adjustments to make; efnotionally they are under 
greater strain particularly in the early part of their adult life. This may have 
some effect on the problem. 

Be that as it majq experience definitely incriminates poverty, overcrowding, 
substandard nutrition, and poor housing as causes of high tuberculosis rates in 
any age and either sex. 

That nature takes special care of tuberculous women during gestation has been 
observed for centuries. Authorities like Hippocrates, Sydenham and Eokitansli^’^ 
claimed that pregnancy was good for tuberculous women. This idea is not 
taught these days, yet all of us are impressed bjf the way nature seems to protect 
women during gestation. Many obstetricians state that a tuberculous woman 
rarely dies before delivery. 

Given coexisting tuberculosis and pregnancy, the attitudes of the prospective 
parent towards the conaing child need not influence the physician to any great 
extent. Whether a child is wanted or not is hardly the immediate concern of the 
physician. Most prospective mothers with tuberculosis fear that the ordeal 
will adversely affect their oum disease, and that the infant will be bom with tuber- 
culosis. 

If the pregnancy is the third one, parents should be adw'sed to have no more 
children no matter what is the condition of the mother's tuberculosis, hlore 
than three pregnancies are not well borne even if the tuberculosis has been inac- 
tive for some time. Three are enough and more than three are too man3^ 

When pregnanc3’' becomes a reality, the mother’s present and future health is 
of paramount importance, the father needs further educating regarding his wife s 
disease, and the baby deserves special consideration. 

The bab3'^ will be bom free of tuberculosis with a negative tuberculin reaction. 

It will, have to be bottle fed, will be without its mother for at least six months and 
will be subject to tuberculosis infection and disease if the mother relaxes her 
pulmonary h3’^giene. Otherwise its chances of becoming a healthy citizen are as 
good as that of any infant. 

The prospective father, who has aided and abetted his mate m ^ ^ 
battle against her tuberculosis and is party of the first part, has to be ad\^ 
about future pregnancies, instmcted regarding the infectiousness, the chromcit3 
and the relapsing characteristic of tuberculosis. He must be made to leahze 
that he faces a long period when he will have full responsibility for the health an 

care of the baby and the mother. j j H 

The prospective mother may have minimal, moderatel3' advanced or advance 
tuberculosis. This tuberculosis may be active, inactive or the acthdty may be 
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uadetermined. It may be retrogressive, slowly or rapidly progressive or sta- 
tionary, and it may be predominantly exudative, fibrotic or cavernous. The 
extent of the tuberculosis is not so important as the status of the disease process 
itself. Is it active or inactive? 

Ideally, the tuberculosis of a prospective mother should be arrested or inactive 
for at least two years. Until this is so she should be strongly advised against 
pregnancy. But activity itself in a tuberculous lesion is not sufficient reason to 
interrupt a pregnancy already started. 

In general a tuberculous woman who is pregnant must have the direction and 
advice of a phthisiolo^st as well as an obstetrician. Her tuberculosis should 
be assiduously treated. She should have pneumothorax or phrenic interruption, 
if indicated, for lung relaxation. If artificial pneumothorax is indicated in the 
midst of a pregnancy, it should be induced; if it is bemg given, it should be con- 
tinued. Pleural adhesions should be severed, phrenic nerve should be inter- 
rupted — all if indicated. And there should be plenty of rest, but not necessarily 
at this stage in a sanatorium. The regimen outlined by the obstetrician should 
be rigidly adhered to. 

What to advise in a given case can best be presented by trimesters. If the 
patient seeking advice is in the first trimester she should continue ■with it, if her 
tuberculosis is inactive. If active, she must be carefully watched and especially 
so if there are open ca'vities, recent changes in her chest roentgenograms, an in- 
crease in physical signs or loss of weight or strength. Tubercle bacilli in the 
sputum and high sedimentation rates should not prevent continuation of a preg- 
nancy. If the tuberculosis is rapidly progressive and the patient toxemic, in- 
terruption should be advised and the tuberculosis should have special care in a 
sanatorium. 

If seen for the first time in the second trimester (thirteenth to twenty-eighth 
week) "with cavernous or progressive or advanced, active tuberculosis, the preg- 
nancy should not be interfered with; the tuberculosis should be forcibly treated. 
Rest should be provided, preferably in a sanatorium, artificial pneumothorax or 
other surgery should be used if indicated and, if possible, other control measures 
adopted. 

If seen for the first time in the third trimester with advanced, active or pro- 
gressive or cavernous tuberculosis, the pregnancy should be left alone, as induced 
labor sacrifices the fetus and does not benefit the mother. Here the tuberculosis 
needs much care and attention, including sanatorium treatment, pneumothorax if 
indicated, frequent X-ray examinations and close obstetrical supervision. If the 
tuberculosis becomes fulminating and the patient's life or the viability of the fetus 
is threatened, the pregnancy should be terminated by section. 

Cesarean section is rarely indicated because of tuberculosis. The accepted 
indications, such as contracted pelvis, apply wth equal force in instances^ where 
tuberculosis is present. Usually a multipara will need no help from sectioning, 
but a primipara in whom the head persists in riding high, and whom the obste- 
trician thinks will have a difficult parturition, should have the benefit of this 
surgical aid. Section is always indicated if the life of the infant is at stake. 
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Complicatioiis in the second and third trimesters, such as hemoptysis, and 
pleural effusion, do not indicate interruption. However, toxemia and fever of 
tuberculosis may occasionally have a disastrous effect on .the pregnancy, thereby 
requiring interruption to save the infant. 

Gestation itself is not dangerous to tuberculous women but delivery, puer- 
perium and lactation are. 

Birth is dangerous according to the amount of pain, mental and physical strain, 
and loss of blood. Birth should be under local and/or general anesthesia. 
Protracted dystocia must be avoided. 

General anesthesia ma}’^ be used ndth episiotom 3 \ Ether should be avoided 
if possible; however, ether well administered for a short period is usually well 
borne. Ether badly administered may cause an irritative bronchitis. There are 
no contraindications to whatever analgesic or other drugs the obstetrician wishes 
to use, except heav 3 ’^ doses of morphine and atropine. Caudal anesthesia may 
be used if desired. 

The puerperium (from end of labor to complete involution of uterus) is the 
dangerous period. Here the patient should be kept in bed, preferably in a sana- 
torium. After three weeks she may be allowed more e-xercise. She should have 
frequent chest films and special supervision by a phthisiologist. She should not 
nurse the infant and should not take care of it for the first half-year. She should 
be constantly cautioned in pulmonary h 3 'giene. 

/\iter-care in the months to come should be directed toward her tuberculosis. 
Rest, adequate diet, attention to complications and frequent X-ray examinations 
are indicated. If asked for, advice on avoiding future pregnancies should be 
given. 

In considering sterilization, the nushes of the vife and husband should have 
weight. It should be advised after the third child. It may be approved after 
the first or second birth when the tuberculosis is advanced, progressive or cjivem- 
ous. Therapeutic interruption in the first trimester because of the severe ful- 
minating character and the extent of the disease ma 3 ' be accompanied b 3 ’' steriliza- 
tion. It should be remembered that sterilization is not a cure-all and that t le 
mental and ph 3 ’'sical after-effects are hard to take. 

A stud 3 ’^ of discharged women at lola Sanatorium between the ages of 5 an 4 
during the ten 5 ^ears from 1930 to 1939 showed that 97 had 152 children. At t le 
time of their pregnancy, 9 had primary tuberculosis, 31 minimal reinfection 
tuberculosis, 25 moderateb’^ advanced and 22 far advanced pulmonary tubemi^ 
sis; 10 had other forms of the disease. "WOien delivered, 55 were active an 

^”aSow-up in 1945 showed that 10 of these 97 have active tuberculosis (7 at 
home and 3 in the Sanatorium) and 6 have died. Tliese figures compare a^ or 
ably vdth results in women who have never had children. 


SUJIMART 

In this article an attempt has been made to show that 

ay have children without much danger to themselves. Attitudes on e p 
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tic abortion, cesarean section and sterilization are outlined. Details regarding 
care during gestation, delivery and puerperium are given. 

SUMARIO 

En este trabajo se ha tratado de demostrar que las madres tuberculosas pueden 
tener hijos sin mayor peligro para ellas. Bosqu6jase la actitud tomada acerca 
del aborto terap6utico, la cesdrca y la csterilizaci6n. Tambidn se ofrccen 
pormenores acerca de la asistencia que debe suministarse durante la gestaci6n, 
el parto y el puerperio. 



NOTICE 


Annual Meeting of the American Public Health Association 
October 6 to 10, 1947 

The American Public Health Association announces its 75th annual meeting 
as taking place in Atlantic City, New Jersey, October G to 10, inclusive, 1947. 
Helping the Association to celebrate its 75th annual meeting will be the following 
organizations: 


American School Health Association 
Association of Maternal .and Cliild Health Directors 
Association of Reserve Officers of the U. S. Public 
Health Service 

Association of State .and Territorial Health Officers 
Conference of Municipal Public Health Engineers 
Conference of Professors of Preventive Medicine 
Conference of State and Proi-incial Public Health 
Laboratory Directors 

Conference of State Directors of Health Education 
Conference of State Directors of Public Health Nursing 
Conference of State Sanitary Engineers 
National Committee of Health Council E.vecuti\*es 
Public Health Cancer Association 

Exhibits and the scientific program will point up progress in public health 
over a seventy-five-year span. 
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VETERANS HOSPITALS 

A Survey That Brought Results 

The New York Academy of Medicine Study of Veterans Hospitals for Tuberculosis 

■ . E. H. L. CORWIN' 

Cognizant of the fact that after World War I one out of ever 3 '- 42 veterans of 
the military service of the United States suffered from tuberculosis to a com- 
pensable or pensionable degree, and that the service provided by the Veterans 
Administration was not veiy satisfactory, the Committee on Public Health 
Relations of The New York Academy of Medicine, in cooperation with the New 
York Tuberculosis and Health Association, carried out in 1945, under the guid- 
ance of Dr. H. McLeod Riggins, a study of the tuberculosis facilities of the Vet- 
erans Administration, with especial reference to those in New York State. 

With the consent of General Frank T. Hines, then Administrator of Veter- 
ans’ Affairs, a searching survey of two hospitals — one at Sunmount and the 
other at Castle Point, New York — was made by Dr. David Reisner as the in- 
vestigator for the Committee. It was thought imperative to make such a study, 
in view of the expectation that large numbers of tuberculous veterans would be 
discharged from the armed forces of World War II. Up to January, 1945, 13,000 
such veterans had been admitted to the Veterans Administration tuberculosis 
hospitals, of which number 17 per cent were readmissions. At the time the 
study was started, between 400 and 460 new patients were being admitted each 
month to the Veterans Hospitals. 

It was also thought that the X-raying of the armed forces at the time of 
demobilization would add greatly to this number, since it has been estimated 
that from 0.3 per cent to 0.5 per cent of the total demobilized personnel would be 
found to have clinically significant lesions." Moreover, premature return to 
work on the part of the veterans might result in relapses and add to the state 
demands on hospital facilities. It was estimated at the time that we might need 
to provide for about one-half a million new cases. 

The study dealt with the location of the hospitals planned, medical and surgical care, 
administrative personnel, organization of the medical staff, vocational rehabilitation, 
social service, follow-up of discharged veterans and the causes of dissatisfaction among 
the patients. In addition to the intensive study of the two hospitals in New York State, 
the Committee had the advice and guidance of the following men among others who ap- 
peared at their weekly meetings: Dr. James Ale.\ander Miller, Consulting Physician on 
Tuberculosis, Belle\’ue Hospital; Dr. J. Burns Amberson, Physician in Chief, Tubercu- 
losis Division, Bellevue Hospital; Dr. Kendall Emerson, Managing Director, National 
Tuberculosis Association; Dr. Edward S. Godfrey, Commissioner of Health for New 
York State; Dr. Robert E. Plunkett, General Superintendent of Tuberculosis Hospitals, 

' Executive Secretary, Committee on Public Health Relations, The New York Academy 
of Medicine, 2 East 103rd Street, New York 29, New York. 

= Scattered figures, now available, would indicate that this estimate was too high and 
that the actual prevalence of active pulmonarj' tuberculosis in discharged soldiers is prob- 
ably less than one in a thousand. (Editor] 
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Ne^r York State Department of Health; Dr. Herbert R. Edwards, Chief, Dhosion of 
Tuberculosis, New York City Department of Health; Dr. Herman E. Hilleboe, then Chief, 
Tuberculosis Dhdsion, U. S. Public Health Sernce; Colonel Roy A. Wolford, Assistant 
Medical Director in Charge of Tuberculosis, Veterans Administration; Dr. C. W. Lester, 
Consulting Thoracic Surgeon, Veterans Administration Hospital, Castle Point, New 
York; hlr. Godias J. Drolet, Statistician, New York Tuberculosis and Health Association; 
and Mr. Homer Folks, Secretarj*, State Charities Aid Association. 

The stud}' revealed numerous inadequacies as regards seirice, administration 
and approach. 

In view of a change in the Veterans Administration at the time when the report 
was completed, it was thought best to mthhold publication temporarily. It 
was, however, submitted to General Bradley and General Hawle}'. Although 
many changes recommended in the report have been made ndth a thoroughness 
and rapidity which a year and a half ago would have seemed utopian, it may be 
of value to record the recommendations made b}’^ the Committee in July, 1945. 

RECOSIMEND.A.TIOKS 

Recommendations tviih regard to social policy concerning die patient: The Joint 
Committee of the Committee on Public Health Relations of The New York 
Academy of Medicine and the New York Tuberculosis and Health Association 
recommended: 

(1) That through a concerted effort on the part of the Veterans Adminis- 
tration, as well as the medical, nursing, social service, and rehabilitation 
staffs of the local hospital, the veteran and his familj' be educated as to 
the values to be gained b}’’ him and his family if he remains in the hospital 
until he is medically discharged. This is particularly important because 
a large proportion of the 3 'oung veterans are in the early stage of the 
disease when the prospect for cure is best. 

(S) That the Administration make an effort to place the tuberculous veteran 
in a hospital nearest his home which provides adequate care for his 
particular condition. Such a plan has the ob^dous advantage of treating 
the disabled veteran near his family and where he can keep in touch with 
his civilian interests. 

(S) That veterans of World War I and World War II be properly segregated. 

(4) That, in view of the fact that the question of disabilit}^ compensation 
permeates the entire problem of management of the tuberculous from 
both the rehabilitation and public health points of view, effort be made 
to remedy the situation. Possibly the law should be amended to de- 
crease the grants for home care of veterans ndth communicable tubercu- 
losis who refuse hospitalization in either a "^'eterans Administration 
facilit}’' or in a suitable hospital under other auspices. 

Recommeridaiions with regard to facilities: Since the number, standards and 
practices of present Veterans Administration facilities are inadequate and ad- 
ditional provision for the World War II veteran is required, the Committee 
recommended: 
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{1 ) That the new tuberculous veteran be placed in a state or local sanatorium 
of recognized standing nearest his home at government expense. 

(2) That, if this plan is not feasible in all instances, new facilities be pro\ided 
in suitable locations near centres of medical acti\’it 3 ' where affiliation, 
consultation and exchange of training personnel can easil.v be arranged. 

(S) That the existing Veterans Administration tuberculosis facilities be com- 
pletelj" reorganized along recognized patterns of effective service. 

Recommendations luith regard to medical staff: 

{!) That the medical personnel of the Veterans Administration tuberculosis 
facilities be set up on a corps basis, similar to that of the United States 
Public Health Servdee, and that the clinical work of the medical staff be 
separated from compensation and pension work and related problems, 
the latter to be taken care of b}’ nonmcdical personnel. 

(2) That the requirements and provisions for appointments, salan*, tenure 
of office, promotion and retirement of the medical staff, be taken out of 
civil sendee and placed under a sj'stem similar to that of the United 
States Public Health Sendee. 

(S) That, if it is not possible to inaugurate the corps plan, the medical per- 
sonnel be organized under a Chief Medical Officer of eminence and of 
proved administrative abilitj’ who shall rank as an associate administra- 
tor and report only to the Administrator; and that the Chief Medical 
Officer be in full charge of all medical and professional sendees, and also 
be rcspon.siblc for the medical policies of the Administrator. 

{//) That the Veterans Administration set up an active medical advisor^' 
l)onrd of civilian pln'sicians to ad\dse the national ^’etcrans .Administra- 
tion. 

(5) That inducements to take up the medical work in the \’etenins Hospitals 
be based on such considerations ns opportunities for (o) pnifessif)nal 
achievement, {b) advancement on clinical grounds and (c) research work. 
The promotion and compensation of medical personnel shotild not depend 
entireh' upon senioritj’, age or office-title. Full con.<ideration should be 
given to abilitj", achievement and initiative. In this connection the 
Committee would further recommend: 

(6) That, after competent medical leadership has been established in the 
Veterans Hospitals and after these hospitals have binm approvc^l by tj-ic 
appropriate national bodies, a proper number of resideticies be crc-atel it: 
each facilit.v. 

(7) That there be established in the Veterans Administmtion a definite and 


generous polic%' of cniduate education under which medical offic'rs w.iu!;; 
be given fellowsiiips (including tuition .and regular s.-dary) for sjv.viahr -: 
instuietion; and that this policy include aid and en’.'>''ur.igenn !it of ths* 
miHlical officer it: qua!if\dng under the spc-cinlt^’ boards. Th- in-tituti-ui 
of .‘^ueh a poliiw would result in great ar,<l la'-tinc to {!;•' Wp 


service. 


(S) 'fhat each lurpit.nl have on its staff .a fsilblinic patiude-gist . 
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gist and an adequately trained bronchoscopist who maj' be a member 
either of the medical or of the surgical staff. 

(9) That the entire medical staff be reorganized so that the clinical director 
can carrj^ out the recognized duties of tins office and not be burdened by 
quasi-medical work; that the remaining members of the staff assume 
their duties and responsibilities in accordance with their titles; and 
that the paper work of the medical staff be assumed by a well-trained 
administrative staff. 

{1 0) That the differentiation of duties of the members of the staff not be carried 
to the extent that only one of the staff is responsible for the pneumothorax 
work. It should be part of the work of every ward physician. 

{11) That New York State have at least one adequate thoracic surgical centre 
- in one of the Veterans facilities where patients from other hospitals may 
be transferred for major surgery. The Committee believes that in the 
next ten 3 ’'ears the surgical treatment will be further emphasized but that 
onty one centre should be organized now. The centre should have a 
competent full-time surgical staff vith well trained assistants and an 
outstanding civilian medical consultant. It would be desirable if the 
thoracic surgeon were certified by the American Board of Surgery. 

{12) That clinical records of all veterans be made available according to a 
district or a state plan. 

{IS) That outpatient departments be established bj' the Veterans Adminis- 
tration in coSperation with local health departments and local tubercu- 
losis hospitals in the various parts of the country for the purpose of 
follow-up work and super\'ision of veterans, with particular attention to 
those who still have the disease in a communicable stage. 

{14) That vocational, recreational and rehabilitative sendees be instituted in 
all Veterans facilities. 

{15) That a comprehensive plan for medical social sendee be organized to 
humanize the institutions and to effect friendly relations between the 
hospital and the patient and the patientfs family . 

{16) That the work of the social sendee of the local hospital be integrated with 
the general organization of the Veterans Administration, wherebj’’ all the 
local welfare and health agencies, including the local Red Cross and local 
unit of the Veterans Administration, might work to a common end. 

{17) Tliat, in relation to veterans who constitute a public health menace 
because of tuberculosis, the public health authorities apply the same 
educational and police powere that are e.xercised to encourage or enforce 
hospitalization of others in the community, similarlj’ affected. 

The membership of the Joint Committee consisted of: Drs. H. McLeod Riggins, 
Chairman; Albert C. Herring; Chas. Gordon Heyd; Harry S. Mustard; Ma.x Pinner; 
Grant Thorburn ; and E. H. L. Corwin, Secretary. 



TUBERCULOSIS IN DISCHARGED SOLDIERS 
WILLIAM PORTER SWISHERi 

An evaluation of the results of the first great mass X-ray survey of men in- 
ducted into the Army is now possible, since we are now in the process of reex- 
amining them prior to their return to civilian life. In a large percentage of cases 
the induction film has been available for comparison with the film taken at 
separation. Available statistics on the discharge rate of soldiers throughout the 
war because of tuberculosis are known. From review of these findings we can 
evaluate the success of the program, determine the sources of error and perhaps 
suggest ways of diminishing them, and study the effect of this program on the 
future public health aspects of the disease. 

Each soldier at the time of discharge is given a complete phj'sical examination 
and an X-ray examination of the chest. If there is any questionable shadow on 
the film, it is repeated and the soldier is sent to the hospital for study. 

From the time the separation center started until March 15, 1946, 196,000 
soldiers were examined at Separation Center Nvunber 33, Camp McCoy, Wis- 
consin. Of this niunber, 226, or 1.15 per thousand, were sent to the hospital for 
further study in regard to tuberculosis. No disease was found in 24 and in 20 
a diagnosis of arrested tuberculosis was made; 175, or O.SS per thousand, were 
diagnosed as having active tuberculosis. Rates were somewhat higher than 
seen in other separation centers in the Sixth Service Command. However, 
these low figures are in contrast to the 3 to 15 per thousand as found in the same 
age group on induction (2, 8, 11, 22) and the 6 per thousand found in civilian 
industrial surveys (7, 19). This indicates that there is considerably less tuber- 
culosis in the Army tluan in the rest of the population. It is also an index of the 
success of the program for screening at induction by the u-se of chest films. 

The records of the first 157 consecutive case.s of tuberculosis admittedtothe 
hospital were studied (see table 1). It was found that 73 per cent gave no 
evidence of tuberculosis on physical examination. Bobrowitc (1) in a .similar 
smwoy found n percentage of 71 and Morse (11) in a .survey of minim.nl tuber- 
culosis found that SO per cent showed no physical signs. Until 1910 a histon- 
and physic.nl examination was the method generally user! for screening out 
active tuberculosis. 

Further study of these ciiscs revealed that 47 per cent had minimal (uIktcu- 
losis, 40 per cent were nn>dcrately advanced and 7 jH-r coni were far .ndv.nneerj ; 

0 per cent were not classified; 10 of the far adv.nnccd cases had more than one 
lobe involved, including one patient with miliaiy iul>ercu!osls. .Ml patient^ 
with far ndvanee<i lesions liad olev.nted scflimcntation rate.* .and afternoon le.as- 
peratures above 99'F. 

There wore 02 patients with nuxlcrately advanccai tubcnmlosls. If ro’.dir." 
X-ray examination of the chest liad l>een omittcxl ('*-< i>err<'nt of t?.*'^--e mo icmtely 
advanecxl cases would Itave b«n raisstsl. Of the 7* mininuil ra-v-., 52, or Tti 

' 030 Clnirch Sweet, Kv.ir.«Sor.. 
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per cent, had neither physical findings nor a pertinent historj^ further emphasiz- 
ing the importance of the routine X-ray films in finding minimal tuberculosis. 

The location of the lesion, as shown in the flat film, was studied (see table 2). 
In the mmimal cases the lesion was found in the same proportion in either lung. 
In the moderately advanced cases it was most frequently seen in the right upper 
lung field and the second most frequent location was the upper left lung field. 
The higher incidence of disease in the right upper lung field in this small series 
of moderatel}’’ advanced cases is in keeping with the observations of othem in 
larger series (18). 


TABLE 1 


Percentage of patients without symptoms or physical findings 



mstuAJ. 

IfODEZATELV 

ADVAKCED 

rAi 

ADVANCED 

NOT 

CLASSIFIED 

TOTAL 

IVithout sj'mptoms 

S7 

SO 

46 

SO j 

SO 

"tt'ithout physical findings 

SO 

76 

2S 

60 

73 

"Without sj-mptoms or ph 3 'sical 
findings 

70 

64 

0 

50 

5S 


TABLE 2 


Portion of lung field involved in minimal and moderately advanced cases 


EIGHT LXWG FIELD 

left ldkg field 


Upper Tliird 

Middle 

Ttird 

Lower Third 

upper Third 

Middle 

Third 

Lower Third 

Minimal 

so 1 

7 

0 

29 

6 

0 

Moderate^'’ advanced. . . 

32 j 

5 

0 

25 

0 

0 


Gastric washings wei'e used if the patients could not readily raise sputum. 
Smears of the concentrates of these washings were examined daily on twelve 
consecutive mornings. "While this may not have been the ideal method and the 
possibility of some false positive findings e.xisted, facilities for injecting such a 
large number of gumea pigs were not available. Cultures were made in most 
instances if acid-fast bacilli were seen on smears. The laboratorj'’ w orkers w ere 
diligent and interested in the problem and contributed greatly to the success of 
this method of demonstrating acid-fast bacilli. If the process had been stopped 
after the third examination, 56 per cent of the cases would have been missed 
(see graph 1). lATien w^e study onlj^ the minimal cases, 32 per cent had positive 
smears during the first three examinations and 68 per cent would have been 
missed if twelve daily gastric w^ashings bad not been examined. More positive 
cases would have been discovered had animal inoculation been used in addition 
to examining the smear (4, 12, 15). 
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When the separation center opened, we had a number of patients in whom we 
could not demonstrate acid-fast bacilli in the gastric washing in spite of unequiv- 
ocal X-ray evidence of pulmonar}' disease. This was due to some errors in the 
concentration technique which were eliminated in October, 1945. 

There was no correlation between the character of the density as shown on 
X-ray films, the niunber of times gastric wasliings were examined before acid- 
fast bacilli were found, the sedimentation rate rise or the elevation of afternoon 



12S 4 56 7 8 9 10 111213 14 15 


tJunber of Gastric Washings required 
to find Acid-Pest Bacilli 
Guath 1 


temperature. Tin.'; correlation was sought in .an attempt to arrive, at some incaH'; 
of dotonnining activity with greater case. 

Induction films were available on G2 of the patients with proved active tul« r- 
culo.%. Twcnt,v-ninc, or approximately onc-h;df of tii' sc fdrns. .‘■lioac J 
culosis lesions which could Ik* seen without ilifficulty. .\r.nth'''r 52 liad 
which won' equivocal due either to the film teclmitpa- ur tl-e mUurv r-f h ien. 
(\iptain Steams found that 00 out of 10') .■:oldier' hv-cjO'* .'>1 tub-r- 

eulosis had .dnuiow,' on their induction films tlut .-hould have hvn inv'eSg.-.t*' i 
at that time (5). It is unwi<e 1<» a'^snme from thoe smali .‘■urvi y- if c', -ry 
indtieticm film had Ix'vn read nccun'.t<'ly tisixTindo-i- .‘-•jv'-.r.it! n err,- 
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ters would have been cut in half. On the other hand, the problem of the 

missed case on induction has been a source of concern for some time. Long 
and Stearns (9), in reidewing induction films, found an average of 6 cases of 
tuberculosis per ten thousand films studied. They listed as causes for these 
errors: unskilled roentgenologists, the obscuring of minimal lesions by bony struc- 
tures, clerical errors and the monotony and fatigue caused by this tj'pe of 
work. Attempts were made to improve the roentgenological surv’e 3 '^ and to elim- 
inate the source of error. As anj' procedure is only as good as the men who do 
the work, it seems to be a logical starting point. Extreme^ rapid expansion of 
the Army found it with an insufllcient number of adequatelj' trained men to read 
the films in the early daj'’s of the war. However, since many of our cases had 
rather ob\dous lesions on induction, the factor of fatigue must be considered. 
For e.xample, laboratorj’^ workers in stud 5 dng smears for acid-fast bacilli have 
been kno^vn to finish their work quicklj' finding all smears negative, but when a 
positive smear is found this stimulates interest and the technicians spend more 
time studying the slides resulting in more positive smears. It is the spark of in- 
terest that results in efficient work. The roentgenologist must be imbued 
with the importance and significance of his work in any mass studies in order to 
minimize errors. 

Roentgenological techniques also have been stressed in the literature and 
their importance cannot be overemphasized. Better visualization of the lung 
fields leads to less fatigue to the interpreter and better end-results. The stereo- 
scopic \dew plus the e.xamination of each film separarely should give optimum 
results (15). The 4 .x 5" film, according to those who have studied comparative 
methods, results in a minimum of expense and a minimum of lesions missed 
because of the technique (6, 10, 13, 22). In our experience the induction films 
that were full-sized had as high a percentage of missed lesions as the smaller 
ones, showing that the “fatigue” element was the important factor. 

Perhaps by choosing the proper type of roentgenologist for this w'ork we can 
pick one who likes routine and has a definite feeling of satisfaction for exacting 
detail. In order to select men wdio have exceptional capacity for reading 
many films for prolonged periods of time, some test may be devised. One 
rather simple test to determine a man’s aptitude would be occasionally to insert 
a certain known number of positive chest films in the daily routine. This would, 
after standardization, give any film reader his percentage error. It could be 
repeated from time to time as a check on the individual. In a short time there 
■would be a large group of radiologists who could read a large number of X-ray 
films daity and the percentage of errors could be kept at a definite known level at 
all times. 

Another suggestion to add to the preventative measures taken by the United 
States Army would be a method of “follow-up” in indicated cases. It is generally 
believed that persons with preexisting arrested or healed tuberculosis are more 
susceptible to reacthmtion of the disease under stress, especially in the younger 
age group. Such persons would do well to have a chest film every three to six 
months, depending on their condition. Others who need closer supervision are 
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those who give a historj’- of tuberculosis in the family, the case with pleurisy 
with effusion of unknown etiology, the patient with spontaneous pneumothorax 
and perhaps even the person with a negative tuberculin test (4, 20). A tuber- 
culosis register could be instituted similar to the 63 T)hilis register in the soldier’s 
service record. In this way the suspect would get a chest film at needed in- 
tervals. This would provide as effective a follow-up on tuberculosis suspects as 
it does in the syphilitic. 

A central committee of qualified men would provide a standard interpretation 
of the films and a central clearing house for the films which would be readilj* 
available if the individual’s progress indicated the need for further study in a 
general hospital. 

The routine use of the chest X-ra}’- film in the Arm}’- has been one of the 
greatest contributions to case-finding and treatment of tuberculosis in recent 
years and a tremendously effective public health measure. It is perliaps the 
forerunner of an era when everyone -vdll have a periodic chest film, just as 
to-day many have periodic urinalysis and serological tests. By these means 
pulmonary tuberculosis will be found in the minimal stage and clinics, hospitals 
and sanatoria will be treating mainl}' minimal cases with resulting shorter 
periods of hospitalization and better prognosis (17, 20). 

SUMitA.RY 

A study of tuberculosis patients, as revealed by the Camp McCoy Wisconsin 
Separation Center Number 33, revealed that, in 196,000 soldiers, active tuber- 
culosis was found in 0.S8 per thousand; 62 per cent of these liad ncitlier a historj' 
of S3miptoms nor signs on pb3’sical examination that would have led to the 
diagnosis; 47 per cent had minimal tuberculosis; 40 per cent were moclcratelv’ 
advanced; 7 per cent were far advanced and 6 per cent were not classified. 
The lesion was usuall}- located in the upper third of the lung fields and lesions 
in the right upper lung field were more frequent than in the left upper lung field. 

The value of rcpe.atcd cx.aminations of the gastric washings for acid-fast 
bacilli was evident; onb' 44 per cent of the cases had positive smears on the 
first three examinations. 

Approximatcl}' one-half of the induction films available of these patients 
showed tuberculous lesions. These errors in reading induction films are dis- 
cussed and a method of keeping them at a minimum is presented. 

.\ method of closer follow-up k suggested hy which atvstetl and sn.cjucious 
oases would get interval chest films. The universal use of X-ray e.x.'unin.ation 
as a method for screening out tubcrculosisopcns the possibilitv- for the elimination 
of the di,scnsc. 
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por dento revelaron tuberculosis activa; cn 62 por ciento de ellos no habfa an- 
tccedentcs de sintomas o signos descubiertos por el examen ffsico que hubicran 
orientado el diagndstico; 47 por dento tenlan tuberculosis minima; 40 por ciento 
modcradamente avanzada; t por ciento muy avanzada; y 6 por ciento no fueron 
clasificados. Por lo general la lesidn se hallaba en el tercio superior de los canipos 
pulmonares, siendo mds frecuentes en cl lado dereebo que en el izquierdo. 

Resultd manifiesto el valor de los exdmenes repetidos de los lavados gdstricos 
en busca de bacilos dcidorresistenfes; s61o 44 por dento de los casos mostraron 
frotes positii'os en los primeros tres exdmenes. 

Aproximadamente la mitad de las pellculas de entrada que habla para estos 
enfermos revelaban lesiones tuborculosas. Disciitense estos errores en la lectura 
de las peliculas de ingreso, olreddndose un metodo para reducirlos al mlnimo. 

Propdnese un metodo para observacidn subsecuente mds detenida, con el cual 
se harlan periodicamentc pellculas tordcicas en los casos estacionados y sospe- 
chosos. El empleo universal de los exdmenes roentgenoldgicos para despistar la 
tuberculosis entreabre la posibilidad de eliminar la enfermedad. 
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THE QUANTITATIVE TUBERCULIN TEST^** 

Its Significance in the Diagnosis of Tuberculosis 
C. EUGENE WOODRUFF 

Recent developments in the antituberculosis compaign have considerably 
increased the burden of the sanatorium laboratory. Fifteen 3 ^ears ago, for 
example, ncarlj' all of the patients admitted to Maybury Sanatorium were either 
referred by another hospital or bj’' some physician to whom the patient had gone 
because of symptoms. By way of contrast, the present day roster of admissions 
shows occasional patients picked up by a preemployment X-ray examination or 
in some group surve 3 ’’ and sent to the Sanatorium solely because of a suspicious 
shadow in the X-ray film. Under such conditions, nith an increased proportion 
of patients hospitalized because of X-ray findings alone instead of X-ray findings 
plus symptovis, there is a disproportionate increase in the number of cases of 
sarcoidosis, bronchiectasis, atypical pneumonia and lung abscess which, so to 
speak, have been filtered out by the X-ray screen. It is the responsibilit 3 ’’ of the 
laboratory to pass final judgment regarding the correctness of the diagnosis in 
each such case. It is because of the weight of this responsibility that the present 
plea is made for a more effective use of that old tool, the tuberculin test. 

During the past five years, 3,381 patients, either newly admitted or re- 
admitted to the Wm. Maybur 3 ’' Sanatorium, have been tested with tuberculin. 
These patients varied in age from 13 to 80 3'ear3. The tests were given intra- 
cutaneously, using 0.1 ml. of a 1 : 10,000 dilution of OT (0.01 mg.). They were 
given routinely by the technologist, after she had taken the patient’s blood count. 
The same lot of OT, diluted as needed, was used tlnoughout the study. Old 
Tuberculin^ was employed rather than tuberculin PPD, first because it was more 
readily available and second in order that the results of this study might be more 
closely comparable 'with those of other studies in this area. 

Reactions were read at the end of forty-eight hours; an area of induration 
or edema 5 mm. or more in diameter was considered a positive reaction. Pa- 
tients negative to the first dilution were tested with 1 : 1000 OT and, if still nega- 
tive, were retested at forty-eight-hour intervals thereafter with tuberculin ten 
times as concentrated. The final dilution used was 1 : 10 OT (10 mg.). In subse- 
quent portions of the paper those patients who failed to react to the 1 : 10 dilution 
of tuberculin are referred to as anergic patients. 

There was some variation in procedure with regard to the tuberculin tests 
over the five- 3 ’^ear period. During the earlier 3 ’-ears an interv^al of a few da 3 's to 
as much as two weeks elapsed after the first tuberculin test before the negative 
reactors were tested with more concentrated tuberculin. During the past 3 ’'ear, 

1 Presented in part before the meeting of the Michigan Trudeau Society, Detroit, 
Michigan, November 7, 1946. 

5 From the AVm. H. Maybury Sanatorium (Detroit Municipal Tuberculosis S.anatorium), 
Northville, Michigan. 

’ Furnished by Parke, Da\ns and Company, Detroit, Michigan. 
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on tli6 otlior lisnd, tlio ropoatcd tuberculin tests hnve been run immediately, in 
most cases, after tbe preceding test was read as negative. 

Distribution of the total number of patients according to sensitivity to tuber- 
culin is shown in table 1. 

In a large series of patients, then, who are hospitalized either because of 
proved tuberculosis or because of X-ray findings suggestive of tuberculosis one 
may expect to find well over 90 per cent shovdng a positive reaction to cither the 
1 : 10,000 or the 1 : 1000 dilution of OT. If the tests are continued, one will find 
a small nmnber of patients who fail to react to even the 1:10 dilution of tuber- 
culin. Inthepresentstudy that number was 43, or 1.3 per cent. Tliis number 
compares with 2.3 per cent foimd negative to the 1:10 ilution of tuberculin by 
Musacchio (1) when he tested 1,000 patients at the Herman Iviefcr Hospital in 
Detroit. The reason for this discrepancy is to be found in the 90 patients listed 
in table 1 as negative to 1 : 10,000 OT. Most of these 90 patients were accumulat- 


TABLE 1 

Distribution of patients according (o tuberculin scnsilicily 



Knnirs 


A&jrJTro 




ftr cttl 

Positive 1:10,000 

2,690 


70. S 

Positive 1:1,000 

452 


14.0 

Positive 1:100 

55 

1.0 

l.S 

Negative 1:10,000 

90 

2.7 


Negative 1:100 

42 

1.2 

1.5 

Negative 1:10 

43 

1.3 

2.9 

Total 

3,3Sl 

100.0 

100.0 


ed during the first three or four years of the present study when there was 
considerable delay before the tests with more concentrated tuberculin were 
given. Undoubtedly, many of the 90 would have been found negative to the 
1:10 dilution of tuberculin had their tests been nm more expeditiously, for 
among the group were 56 patients who died before they had rcccivtxl any tes! 
other than the initial one. 

During the pastj'car, as already mcntioncfl, the tests with more conce.nlmtcd 
tuberculin have been given immediately, in most cases, after the preceding test 
was read as negative. Among the 75S patients tcstoel in this manner, 22, or 
2.9 per cent, h.avc been found who failtxf to react to 1:10 OT. Considoring 
these facts a rc.allocation of the patients lister! merely as “negative to 1 
would bring the total numlier of patients negative to 1:10 OT at least to the 
2.3 per centfound by Musacchio, more probably to arvnind 3 per cent of the total. 
In the column lalwlled "Adjuster! Per Cent'' such a n'anoration Is.a^i 
attempted on the b.nsis of our CNf>cricnce with the “55 p.itifnts. 

The *13 anergic p.aticnts of the present study are rlredfod .nccfirding to di.'ir.- 
nosis in table 2. Xote that the fatality was 100 prr n nt .among the 15 pr.t.’<rri?,' 
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who had pulmonary tuberculosis. All 15 were criticall}’- ill when admitted to the 
Sanatorium ; all were dead in less than sb: weeks after their admission. 

There were no other fatalities in the anergic group. The patient with Fried- 
lander’s pneumonia, though critically ill on admission, has improved, and should 
be ready for discharge soon. The patient with Pott’s disease should also be 
rcad3'‘ for an earl}' discharge. All of the remaining 2G patients ha^'^e been dis- 
charged. Twenty-three Avere considered nontuberculous, or at least without 
active tuberculosis.- Three of the patients ndth tracheobronchial Ivunphadenitis 
developed positive reactions to the 1:1000 dilution of tuberculin in less than 
three months after their admission to the Sanatorium. One can only speculate 
as to whether these 3 had primary infections when admitted, and had not yet 
become allergic, or wliether the}' picked up primary infections wliile in the San- 

TABLE 2 


Anergic palicnts classified according to diagnosis 



KLItBER or CASES 

PRESEST CONUmO-S' 

DlACN’OSlS 

Total 

Acutely 
ill on 
adoiaaion 

Dead 

Dis- 

charffcd 

Active 

Pulmonary tuberculosis 

15 

mm 

15 

0 

0 

Tracheobronchial Ij'mphadcnltis 

9 

— 

0 

9 

0 

Atypical pneumonia 

c 

HI 

0 

6 

0 

Sarcoidosis 

6 

— 

0 

6 

0 

Bronchiectasis 

3 

— 

0 

3 

0 

Pulmonary fibrosis 

2 

mm 

0 

2 

0 

Pott’s disease 

1 

MW 

0 

0 

1 

Friedlander’s pneumoni.a 

1 

H 

0 

0 

1 





Total 

43 

IG 

15 

26 

2 







atorium. The patient with Friedlander’s pneumonia became allergic Avith the 
improA'ement in Iris condition. The patient Avith Pott’s disease also deA'eloped 
allergy Avithin three months of his hospital admission. 

Tubercle bacilli were found in the sputum of all 15 of the anergic patients who 
had pulmonary tuberculosis. In 13 instances the bacilli Avere present in large 
numbers in direct smears of the sputum. The other 2 patients, who had miliary 
disease, showed tubercle bacilli only when the sputum Avas cultured. Also, 
the patient AAuth Friedlander’s bacillus infection had a posith'e sputum culture 
on admission. Since then, with the improvement in his condition, he has had 2 
negathm sputum cultures and a guinea pig inoculation which proA'ed to be 
negative. Tubercle bacilli AA'ere not recovered from any of the remainmg 
anergic patients, in spite of a total of 171 examinations of sputum smears, 39 
sputum cultures and 7 cultures of gastric washings. 

VALUE OF THE TUBERCULIN TEST 

A tuberculin survey made in Detroit in 1937 and 193S (2), inA'olA'ing more 
than 100,000 tuberculin tests, reA'ealed 31,592 reactors, but clinical tuberculosis 
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was found in only about 2 per cent of these reactors. Similar results have been 
obtained in many other American studies, including those in Minneapolis (3). 
Since the tubercuhn test reveals such a small number of cases of clinical tuber- 
culosis it is rarely used at present as the primary agent in a case-finding sur\’ey. 
However, this fact does not in the least minimize the importance of testing -with 
tuberculin those persons who have been found by the X-ray e.xamination to 
have suspicious pulmonarj'' shadows. In this group the tuberculin test is of the 
greatest value as corroborative evidence for or against the diagnosis of tubercu- 
losis. It is of particular importance in those patients who fail to show tubercle 
bacilli in smears of the sputum, for the results of the tubercuhn test are available 
long before any answer can be expected from cultures of sputum or gastric 
contents. 

In the present studj”, 93.2 per cent of the newh- admitted patients were ob- 
served to react to either the 1:10,000 or the 1:1,000 dilution of tuberculin. 
If one considered onl}' cases of minimal disease, where the diagnostic problem 
is frequentl}’ most difficult, the percentage of positive reactors would be well 
over 95. 

The tuberculm testing of patients cannot be considered complete unle.s.s those 
who fail to react to the initial dose are tested with successively stronger concen- 
trations of OT to determine quantitative!}' their level of tuberculin sensitivity. 
If, finally, a patient fails to react to the 1:10 dilution of tuberculin, certain 
rules are helpful in making a diagnosis. iVs was stated some years .ago by 
Douglas (2) “. . . there is little endence to indicate that peivons with really 
active tuberculous disease of either primar}' or reinfection t}q)e fail to rc.'icf to 
tuberculin, e.\cept in well known circumstances, such as during certain nctite 
communicable diseases, terminal stages of or ven.- acute forms of tuberculosis 
itself, the later weeks of pregnancy and following certain severe surgical njx'ra- 
tions. . . Paraphrasing thi.s statement for the i>rrsent study one may say 
th.at the person in good general condition, who has a lesion suggestive of pul* 
raonan,' tuberculosis, should also show a positive reaction to 1 : 10.0‘>9 or 1 : 1 .tKMI 
OT before the diagnosis is confirmed. Further, one may say that a f»aticnt 
anergic to ttibcrculin, who is not acutely ill, almost certainly docs not have 
clinical tuberculosis. 

The anergic patient wth active pulmonar}- tubcrrulo-is is alway.'^ rh.oc to 
death, as was evidenced by the 100 per cent fatality of such patients- in tlie pn"'''.'!: 
scries. In a sm.all series of 54 tuberculous patients (4) whoS'* sensitivity kvcl 
was determined short ly before death, 14, or 2o per cent , were found to l«' anTgic. 


If the anergic tuberculous patient is producing sput 


u:n th.*' diagr.oo's 


be made easy by the finding of grc-at nutnlxTs of tx!b*-rc!c bacilli. ,\ nvv- n f<>r 


the largo miml>ers of tubercle bacilli in the sputum 
iH'on .suggost<ai by Pro'ius (5) who found that ttib' 
in pulmonar}- cavities but tb.roughout the lt:r,g ti'*^ 
Bogen and Bennett (0) shoa-t"! that thi* fatality r.,te 
with ntmierous ttsl>erch' b;u'ti!i in the sputum tltnu i 


of th'- an'-rgic p, 
bar; Hi gr>>‘,v 
a'S (if tiii- rir;''r,Ti 
is mi; ;h highr-r h 

D t if I 'i e ' i T. • V 




vorv few tul)erc!c b.acilli. Finally, tb.e carcful study cf runu*’ 
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(7) lias indicated the higher fatolity rate among tuberculous patients with a low 
level of scnsiti\’ity to tuberculin. 

The quantitative tuberculin tests have not only aided in solving occasional 
bizarre diagnostic problems, but have made possible the detection of those rare 
errors which ma}’’ creep into the reports of even tlie best ordered laboratory. 
For example, a positive sputum culture was reported in the case of a healthy 
anergic person. Because this patient was anergic the culture was checked 
immcdiatelj'’ bj- animal inoculation; no disease resulted in the guinea pig. This 
is but one of several instances in wliich costly errors have been avoided or 
corrected because of the tuberculin test. The knowledge that tubercle bacilli 
are not found in the sputum of an anergic patient unless he is critically ill gives 
an effective check on the most important of all laborator}'^ reports — that re- 
garding the sputum. 


niscussiON 

A recent editorial in Public Health Reports (S) emphasized the need for 
checking X-ray findings ndth the tuberculin tost before a definite diagnosis of 
tuberculosis is made. With this we can agree whole-heartedly. In the hospi- 
talized patient with minimal or moderatelj^ advanced disease, who docs not 
appear critically ill, the finding of either a positive tuberculin reaction or of 
tubercle bacilli in the sputum or gastric washings should be considered imperative 
before tuberculosis is diagnosed. 

Wliile agreeing to this extent with the editorial (S) one must take axception 
to the statement, “In the presence of a negative tuberculin test other reasons 
than tuberculosis must bo found for suspicious shadows, even though their 
location or conformation be characteristic.” This statement ignores the group 
of tuberculous patients who are anergic because of their extensive disease. 
Though small, tins group is important, since it contains the patients most likelj’’ 
to be excreting large numbers of tubercle bacilli in the sputum. 

From the experience gathered during the past five years the Clinical Staff of 
the Maybury Sanatorium is convinced of the diagnostic value of the quantitative 
tuberculin test. We believe that a tuberculin test should be given routinely to 
every patient when he is first admitted to the Sanatorium. Only in that way 
will the results be available at the time they are most needed — when initial 
therapeutic measures are being considered. 

If the patient fails to react to the 1 : 10,000 dilution of tuberculin he should 
receive successively stronger concentrations to determine as accurately as 
possible his level of tuberculin sensitivity. If he proves to be anergic to tuber- 
culin, the diagnosis is simplified by the use of two rules which have proved true 
without exception in our experience: (1) the anergic tuberculous patient is 
much more likely to have large numbers of tubercle bacilli in his sputum than 
is the highly allergic patient; (2) the anergic patient with active pulmonary 
tuberculosis is always acutely ill. A corollary of this last rule is that tubercle 
bacilli are never found in the sputum of an anergic patient unless he is acutely ill- 

The above two rules and their corollary enable one to approach the differential 
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diagnosis of the anergic patient with, confidence. In fact such a diagnosis 
can usually be made by merely answering the question, “Is the patient critically 
ill, or is he not?” While anergic patients with pneumococcus pneumonia 
may be very ill, diagnostic problems of this type rarely reach the tuberculosis 
sanatorium, being excluded by the characteristic X-ray picture and the other 
signs and symptoms. The highly allei^ic tuberculous patient may or may not 
appear ill; the anergic tuberculous patient is always very ill. 

A brief e.xperience with the carefully executed and properly interpreted 
quantitative tuberculin test will convince one that it is a most useful tool for 
the differential diagnosis of pulmonary lesions. 

SUMMARY 

1. The patient in relatively good general condition who is suspected of having 
tuberculosis should exhibit a positive tuberculin reaction in confirmation of the 
diagnosis. 

2. In any large series of patients with roentgenograms suggestive of tubercu- 
losis a certain number will be encountered who fail to react to tuberculin in 
high concentration. The differential diagnosis in such cases is simplified by 
the knowledge that the patient with active pulmonary tuberculosis who is 
anergic is always critically ill. Any anergic patient who does not appear ill is 
probably nontuberculous, regardless of the X-ray findings. 

3. Tubercle bacilli are never found in the sputum of an anergic patient unless 
he is critically ill. 

4. The anergic tuberculous patient is much more likely to have large numbers 
of tubercle bacilli in his sputum than is the highly allergic patient. 

5. Routme tuberculin tests are one of the most important contributions of 
the laboratory to the diagnosis of tuberculosis. 

SUMARIO 

1. Para confirmar el diagndstico en un enfermo en estado general relativa- 
mente bueno en que se sospecha tuberculosis, hay que obtener ima reaccidn 
positiva a la tuberculina. 

2. En toda serie numerosa de enfermos con radiograffas indicativas de tubercu- 
losis se encontrard cierta proporcidn que no reaccionan a la tuberculina a con- 
centraciones altas. En esos casos simplifica el diagndstico diferencial el cono- 
cimiento de que el tuberculoso pulmonar activo que es an^rgico encu^ntrase 
siempre en estado critico. Independientemente de los hallazgos roentgend- 
Idgicos, no todo paciente andrgico que no parece enfermo, es tuberculoso. 

3. Jamds se encuentran bacilos tuberculoses en el esputo de un enfermo 
andrgico, a menos que dste se halle en estado critico. 

4. El tuberculoso andrgico es mucho mds susceptible de mostrar grandes 
cantidades de bacilos tuberculoses en el esputo, que el enfermo muy aldrgico. 

5. Las comprobaciones sistemdticas con tuberculina constituyen uno de los 
rads importantes aportes del laboratorio al diagndstico de la tuberculosis. 
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TUBERCULIN PATCH TEST^ 

A Screening Procedure to Discover Tuberculin Reactors in Children 
IRWIN S. NEIMAN and ERHARDT LOEWINSOHN 

In 1941 (1) one of us compared the relative efficiency of the tuberculin patch 
test and the Mantoux test. At that time it was reported that in presumably 
healthy children, whose tuberculin 6ensiti\nty was kno^\•n, there was an agreement 
of approximately 95 per cent. In that study the ISIantoux test was carried out 
vdth dilutions of OT and no reaction was considered final unless a test was done 
with at least 1 mg. of OT if higher dilutions did not produce a reaction. It was 
further indicated in this report that in no case where the patch test was definitely 
positive, was the Mantoux test negative. As a direct result of this study it has 
been the practice in our Clinic to use the patch test as a first test and to do Man- 
toux tests only when the patch test was negative or questionable but had ])re- 
\dously been positive. 

Recently the opportunity presented itself of using the patch test as a screening 
procedure in a previously untested group of Negro children ranging in age from 
infancy to 18 years. This study was undertaken to determine negative reactors 
who would be eligible for BCG vaccination. No information was sought a.*! to 
the previous tuberculin reactivity of the persons concerned in the study. Ftir- 
thermore, the work was carried out under field conditions of operation; that is, 
mass testing with reading schedules to be kept at definite times. 

The routine consisted in applying the patch (commercially obtained) to tlx' 
skin in the intcrscapular region pre\'iously cleansed \rith acetone and sometinu s 
with alcohol. The patches were applied by field nurses. Instructions were 
given to remove the patch in forty-eight, hours and to report back for reading 
forty-eight hours after removing the patch. Tlie arc.ns of reaction ^vere 
measured and the number of papules were recorded .ns few, moderate or m.nnv. 
Roughly, our readings corresponded to the gradient statc<l by Furcolow .nml 
Robinson (2) of -f-, ++ and -{- + -b, respectively. Because it has been rmr 
experience that a reading of few papule.s or vesicles in the area of reaction is 
not always reliable in the light of subsequent Mantoux test.'-' with J mg. of 01'. 
it was decided not only to do Mantotix te.sts in this sttidy on all ncg.niive pat( h 
reactors but also on those who gave only a weakly positive or l-r reaction. 

The M.nntoux reactions were rc.nd at forty-eight hovirs and only thc>?<- with .n 
minimal diameter of 5 mm. of induration were ronsidcresl positive. of 

less than this degree were considenxl <njcstionnble and thov with no 
read ion were railed negative. 

The result.^ were as follows; 

re.imt'cr of g'.trl.r* Rnd rexd i'.t..’. ' 

r.nch test p<”.:tiv<' . .'et 


’ I'rer.i It.c Tiro t'ii.'iio of tbo N'ontr ip.s! Tutorrahi'i- Sj.T.aAn'ar of 
l''rpnr!!r.rii{ of IVstioh'-y ssil It.irtorie’-'ry ef tJf' 
lUino!*. 


» ► , - ♦if 
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1,382 

Patch test negative y ‘ 296 

Patch questionable* 

Total number of Mantoux tests (1 mg. OT) . - - • • • • • • • ■ • • • • • • • ' • gST 

Mantoux test positive ■ ' y 1,059 

hlantoux test negative 196 

Mantoux questionable** ; ' ‘ n^ules in area of reaction.” 

An analysis of these data 

dicates an efficiency of 66.9 per cent, . j^and, the im 

of reactors were revealed by the initial in whom the patch test 

rsrJsir-w— 

discussion „ nresencc of 

The primal usf s^rf 

tte intraoutaneous “if “ f, ,e„„odar>. obiectives « 

of efficiency. Uowe ’ , goitablc method of tuberc ,..p ,^-1,0 have most 

tion when selecting the most suitao j the popu ation v 

r is intemst^d “ '“““'STw' aSroc ot 

likely been expos^ evidence that those , according to 

Furcolow and Robmso ( Under certain circu ■ .yijgj.culin or 

purpo^^^^^^^ objective. ' In a 

infancy to • +i,;rd examinations. At i ofl n. «trongb' PO'^ . . 

and one had .a oegaW ,eael.ons acre 

the fifth examination, 
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children and chest films revealed roentgenological findings compatible Avith active 
primaiy tuberculosis in 2. A third child, the youngest, had developed a tuber- 
culoma of the brain in the region of the pons and subsequently died. The chest 
films of the mother and father at this time were still completely negative. In- 
vestigation of all possible contacts among neighbors and friends finally resulted 
in the discovery of the source of the infection in a far advanced open case of 
tuberculosis in the “boy-friend” of an aunt of the children who had visited with 
the family rather frequently during this period. 

In this study we were not interested in case-finding but in determining nega- 
tivity to tuberculm. The most accurate method necessitates at least two intra- 
cutaneous injections of either PPD or OT. Under the conditions of field work, 
the use of injections often leads to a rebellious attitude and reduces cooperation. 
To minimize this particular objection and yet retain acciuacy of results, we have 
attempted to test the efiiciencj'^ of replacing the first intracufaneous test with a 
patch test. 

The results have been reported above and analysis docs not speak highly for 
the relative efficiencj’' of the patch test. However, on the basis of case of ad- 
ministration and community cooperation, we feel that our objective has been 
accomplished. 


CONCLUSION 

In previouslj' untested children the patch test may be uscfl ns a screening i)ro- 
cedure to determine negatintj’^ to tuberculin. 

CONCLUSION 

En niflos preriamente no comprobados puede utilizarsc la prueba del pandic 
comoprocedimicntodcscleccidn para dctcrminnrla negalividad a la tuborculina. 
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CELLULAR RESISTANCE TO PULMONARY TUBERCULOSIS AND 
PULMONARY INTRAVASCULAR PRESSURE 

FERDINAND RODERi 


The thesis that a causal relationship exists between pulmonary intravascular 
pressure and resistance to pulmonary tuberculosis was set forth by me in a 
paper read before the society of physicians of Vieima on July 3, 1920 (1). In- 
dependent^ of it, this relationship was recently restated by William Dock (2). 
His and my explanations of this relation are, however, fundamentally different. 
It is the purpose of this paper to make this difference clear. 

Observations of various facts in certain fields of biology had led me to the 
conclusions that the dependence of Adtalit}^ or cellular resistance upon pressure 
is a universal principle of living matter, and that this causal relation is not 
based on the natural connection wliich exists between circulation and suppl}' 
of potential energy and which is so obvious in liigher animals, but on the not so 
obvious effect wliich varjdng pressure itself produces in the cells. I applied 
this view to the particular phenomenon of apical predilection for pulmonary 
tuberculosis and to the general phenomenon that in different places as well as in 
the same region (for instance in the apices) identical cells show different degrees 
of resistance. Both phenomena seemed explained bj’’ mj’’ view since capillary 
pressure must be liigher at the bases of the lungs than in the region of the apices 
and since, due to local functional or anatomical conditions, it cannot be the same 
in all parts of the same region. The phenomena considered are une.xplainable 
by the concept of some imloiown chemical agent, because it is inconceivable 
that such an agent should be effective at one place and ineffective at another 
place of the same organ. I, therefore, based my theor 3 ' of cellular resistance 


to pulmonaiy tuberculosis on the following facts. 

Pulmonary tuberculosis is frequent in subjects with cor pendulum and in 
pulmonary stenosis; it is rare in mitral stenosis and kyphoscoliosis. In the last 
mentioned condition the protection is mainty dependent on the condition of the 
heart; tuberculosis becomes more frequent when niymcardial degeneration sets in. 
Establisliment of artificial pneumothorax causes, as direct measurements ha\ c 
shoT;\Ti, increase of pulmonary' intravascular pressure. Since also the outflow 
of blood in the pulmonary veins is rendered more difficult by' the introduction 
of air into the pleural ca\’ity, capillaiy pressure must rise for both reasons. 
Examination of the collapsed lung at autopsy' shows engorgement of the arteries 
and veins of the lung and empty capillaries. This fact together with the prov e 
fact that the blood content of the collapsed lung is less than under 
conditions and also less than that of the other lung demonstrates how iig i le 
pressure must have been to which the lung tissue was subjected during i e, 
since it is able to drive out the blood in both directions and to 
arteries and veins notw'ithstanding the diminished blood content. le m 
creased pulmonary pressure puts an extra burden on the right 
long enough continued, this leads to hypertrophy of that part o 
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K h5T3ertrophy fails to develop and dilatation is the onh' cfTect of increased 
pulmonarj’^ pressure on the heart, the case historj’- often reveals that collapse 
therapy, too, has failed to produce its usual beneficial effect. Fibrosis, the 
somatic expression of higher vitality of the connective tissue and the desired him 
of every tuberculosis therapy*, is found in the collapsed lungs of normal animals, 
M'here there is certainly no chemicnl stimulus at work. It is also found in thh 
uninvolved parts of the diseased lung and in the lungs of patients with mitr.’tl 
stenosis. All these conditions have in common an increase of pulmonary 
capillai^' pressure. . The same constant relation is found in our long cstabhVhcd 
and efficient methods of therapy: prolonged bed-rest, pneumothorax and liigli 
altitude. What the}' have in common is again increase of pulmonary capilhm- 
pressure. In practical application, this theory would open up new way.« of' 
therap}', which could be used cither alone or in combination with established 
methods. I summarized my paper with the statement that the essential factor 
in the susceptibility of the apices to pulmonarj' tuberculosis is a low capillary 
pressure; the essential factor in protection against it and in the healing of it is the 
natural or artificial increase of pulmonar}' capillar}’ pressure. 

William Dock bases his theor}' on recent- quantitative data (3) on the pres.'-uic 
in the right ventricles in man, which “have made it obvious that the effective 
arterial pressure in the cephalad tliird of the lungs is almost nil when an adiilt is 
in the erect posture. At such times the apical parts of the lungs have pnict i(Xifty 
no pulmonic arterial inflow, and certainly no formation of tisstie fluid nr l.nnph." 
Because of the gravity effect of the blood column extending from the centre of th'O 
right ventricular cavity to the apex of the lung, which antagonizes the sy.'^tolic 
pressure, “the pulmonic arterial pressure in the upper a cm. of the lung, even in 
systole, rarely can be more than 10 mm. Hg.” “Since it require.'^ nearli- 15 nun. 
llg pressure, to overcome the difference in colloidal osmotic pmssure botveen the 
plasma and the ti.s.«ue fluid, no tissue fluid or hinph will be jjro'duced by filtnitif ii 
in the cephalad parts of the lungs of most adults while they are in the erect 
jmsture. Also, the flow of arterial blood will fall to zero, or at !k\c* i;i ;i sisir,il 
fraction of that at the King bases.” The author supplements his st.afemi :»<s 
by a footnote: “It is now known that ...mean effective pnsstm* in the f*u!- 
monic arch is 12 to IG mm. Ilg when n’cnmlx'nt." From th"'.e pn'rni:-'-- Is' 
draw.s the incontestable infemnccs that during most of the v.aking hoar- n mov;;! 
of bacteria into the lymph nodes will be .•'Uspcndrel. .ns will tlic rvmov.'sl of tesb* 
bacterial pnahict-s, their neulndization ami tlilutum by lymph, ar.-i tlw siq ; V 
of antibodie.s and blood-bome phagocytes, ('onfimi.'.tion i f thi- tier-ry b 
found in the frequency of l!d'en'ulo>is in pulmonic ’-teno-is. it: i;- re.rity iti 
mitn\l .stenosis, in the susceptibility of tali imJTnw-ehf-sto.j in :• <- hm? • : 

itu'idenee of initial lesions t>f tlw right a]K\ as contrasted v. jth *,!;-> r, j, u 

:uid in the great frequence of siHcolic h-sinns n; ;]:> 
of the dust partielcs atui dc'icirnt dilution r»f tlun: ; 
lack of lymph, rx’Sj'iS-ti’.-ely. the la-t m ntiore 
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cytic cells of local origin. (S) According to Dock’s statement, one consequence 
of his theory, namely, minimal removal of oxygen from apical alveoli due to de- 
creased blood flow and, therefore, the creation of an atmosphere, optimal to sup- 
port the metabolism of the tubercle bacilli, “is probably not an important factor 
in apical localization” (2). (4) Conclusive experimental “evidence for the ab- 

sence of any appreciable postural effect on the cardiac output” has been given by 
Grollman (7). His results show that cardiac output is constant with varjdng 
postures, that it is the same in the standing, sitting or recumbent position. In 
other words, the gravity effect on pulmonic arterial inflow is fully compensated in 
normal individuals by circulatory adjustments of the human organism. Com- 
pensation applies, of course, onlj’- to the source of blood pressure, it does not 
applj'- to local differences of capillary pressure caused by local differences of 
gravity. 

SUMMARY 

Apical localization of tuberculosis and individual cell resistance are explained 
by the causal relationship existing between capillaiy pressure and “cell vitalitj'-” 
or “cell resistance.” This dependence of resistance to pulmonaiy tuberculosis 
upon pulmonary intravascular pressure is evidenced b3'^ various facts of pathclogj’- 
and clinical medicine. It is a special case of a universal principle recognizable in 
living nature. 

The explanation of apical localization of tuberculosis, as given by William 
Dock, is, in my opinion, not tenable. 

SUMARIO 

La relacion etioldgica que existe entre la presion capilar y la “vitalidad celular” 
o “resistencia celular” explica la localizacidn apical de la tuberculosis y la resis- 
tencia individual. Varios hechos patoldgicos y clinicos ponen de manifiesto esa 
dependencia en que se encuentra la resistencia a la tuberculosis puhnonar con 
respecto a la presidn intravascular pulmonar, tratandose de la aplicacidn especial 
de un principio universal reconocible en la naturaleza viviente. 

En opinion del A., carece de base la explicacidn de la localizacidn apical de la 
tuberculosis, ofrecida por W. Dock. 
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PROCEDURE 

We considered at first the brouchoscopic instillation of plasma, but, because 
of the technical difficulties involved, we decided to inject the plasma mixture 
directly into the cavity by the transthoracic route. For coagulation, throm- 
boplastin-calcium chloride was used in the same proportion as in the modified 
method of Quick for determination of prothrombin time (10). Plasma was 
obtained from the patient’s blood, the prothrombin time determined, and varying 
amounts of the plasma, according to the size of the cavity, injected through a wide 
bore needle after intracavitary pressure readings were obtained under fluoro- 
scopic guidance. The injection was timed according to the previously obtained 
prothrombin time so that the whole plasma mixture was injected into the cavity 
a few seconds before completion of the coagulation process. Before the pro- 
cedure and for twenty-four hours afterwards sedative and anti-expectorant 
medications were given. Patients were selected with isolated cavities for which 
no surgical collapse procedures could be considered because of various contrain- 
dications. 

CASE REPORTS 

Case 1: F. W., a 33-year-old white male, with a giant cavity in the left lower lobe which 
had repeatedly closed and reopened in spite of phrenic interruption and pneumoperito- 
neum. On 1/24/46, the cavity was needled through the sixth posterior interspace in the 
midscapular line. Initial readings were —12 ■+•2; after withdrawal of air, —54 — 3S, with 
return to initial pressures after a few seconds. Sixty cc. of the plasma mixture were in- 
jected. On the evening following the injection the patient’s temperature was 101°F., and 
he ran a febrile course, with temperature up to 103.S°F. for the following ten days. An 
X-ray film on the day following the procedure showed fluid retention in the cavity. Cough 
and expectoration were markedly diminished during the febrile period, and it was apparent 
that the plasma injection had resulted in a temporary cavity block with to.xeraic absorp- 
tion. Subsequently his temperature returned to normal and serial X-ray Aims showed no 
remarkable change in the size of the cavity. 

Case 2: B. D., a white male, 34 years of age, with a 4 cm. cavity in the basal axillary por- 
tion of the right upper lobe. On 1 /1 1 /46, the cavity was needled through the first anterior 
interspace. Cavity pressures were— 8 -1-2; after withdrawal of air, —16 — 4, returnmg to 
initial readings after a few seconds, with air being sucked into the cavity through the 
tracheobronchial route with an audible wheeze. These pressure readings, as in the first 
case, were suggestive of a weak deflationary check-valve mechanism. Twelve cc. of the 
plasma mi.xture were instilled. Following the procedure, cough and e.xpectoration were 
diminished, X-ray films showed no apparent change. On 1/30/46, the cavity was needled 
again. Intracavitary pressures were —12 4-2; after withdrawal of 30 cc. of air, —24—8. 
These negative readings persisted, suggesting a reinforcement of the bronchus-cavitj’- 
check-valve by the plasma instillation. Fifty cc. of the plasma mixture were again in- 
jected. On the day following the procedure, the patient’s temperature went up to 101°F. 
X-ray c.xamination showed an area of homogeneous density at the base of the right upjjcr 
lobe. Our impression was that this represented an area of atelectasis, possibly with super- 
imposed pneumonitis. On 2/8/46, the temperature went up to 103°F., and the patient 
was somewhat dyspneic. An X-raj'' film showed increase of the infiltration. He was 
given penicillin and sulfonamide over a period of three days with lytic fall of the fever. 
Serial films showed progressive resolution of the infiltration, going on to complete resolu- 
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tion at the end of two weeks. The interpretation from the appearance of the serial films 
was that part of the plasma mixture by way of the draining bronchus had reached the seg- 
mental bronchus supplying the area below the cavity, causing a temporarj' occlusion with 
atelectasis and secondarj' pneumonitis. The ca\dty itself showed no marked change in 
size on subsequent fluoroscopy and films (figures 1, 2, 3). 

Case S: I. C., a 51-year-old wliite male, with a 4 cm. cavity in the right infraclavicular 
area with a well visualized draining bronchus. On 2/2S/46, the cavity was nec<ll(K] 
through the fourth posterior interspace. Intraca^dtary pressure readings were —5 +4. 
Air W'as freely withdrawn without pressure change. It appeared that the draining bron- 
chus or bronchi were widely patent. Fifty cc. of plasma mixture were injected. An 
X-ray film following the injection showed a cloudy density in the c.avity, representing iJic 
coagulated plasma and streaked areas of density below the cavity, probably due to plasnm 
clots in small draining bronchi at the lower circumference of the ca\nty. Cough and ex- 
pectoration were diminished. On 3/3/46, the ca^•ity was needled again. The bronchial 
mechanism appeared unchanged with identical cavity readings. Si.xty cc. of the plasma 
mi.\ture were injected. Folloning the injection his temperature was slighll}’ clcvatc<l 
for four daj^ and the cavity appeared somewhat smaller. On 3/21/46, the c.a\dt}’ was 
needled again, Intraca-vdtarj' pressure readings were -G ±0. After withdrawal of 30 cc. 
of air, re.adings were —24 — S, returning slowly to initial readings. This change in int ra- 
cavitary pressures was evidently due to alteration of the bronchial mechanism following 
the second plasma injection (figures 4 and 5). 

DISCUSSION .VND CONCLUSION 

Plasma injection in our 3 cases did not produce i>ennancnt bronchial occlusion 
as observed by Thomas. Tlic slight modification in technique could not bo held 
responsible for the failures to block the cavities. Although tlie cough reflex 
had been supprc.ssed, it was thought tliat the plasma clot was coughed up with 
sputum after the material had been liquefied within the cavity. Hy subsequent 
intraca.vitary pressure readings, it could be demonstrated that the sire of the 
bronchial lumina was atle.ast temporarily changed but. not long enough to cause a 
dramatic cliange in size or shape of the cavity. It appe-ars th.it the pl.osma did 
not become adherent to the walls of the draining bronchi. 

.Although our initi.il experiments were not successful as far .is the closure of 
cavities is concerned, it seems advis-iblc to continue thi.>= or similar methods w itb 
different substances. Thomas later used smlium alginate and nxbbil .‘-erum in- 
stead of Inim.in pl.isma, and found the re.^ults more s.itisf.icten% 
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SUaniARY 

1. Plasma calcium-chloride-thromboplastin mixtures '^’ere injected into 
tuberculous cavities, using the transthoracic route. Only temporary changes 
in the size of the cavity as well as in the valve mechanism of the draining bronchi 
were observed. 

2. No irreversible complications occurred. Further studies with injection of 
biological products appear indicated. 


STOIARIO 

1. Por via transtordcica inyectanronse en cavernas pulmonares mezclas de 
plasma-clomro-calcico-tromboplastina, sin que se observaran mas que altera- 
ciones temporales en el tamauo de la caverna y en el mecanismo valvular de los 
bronquios de drenaje. 

2. No se obseiwaron complicaciones irrevemibles. Parecen hallarse indicados 
estudios ulteriores con inyecciones de productos bioldgicos. 
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RESEARCH IN TUBERCULOSIS^- 

HENRY STU^UIT WILLIS’ 


Always down through the ages there have been those who have asked ques- 
tions about the phenomena around them. The\' have planned schemes that 
would test nature’s workings and answer the eternal “wh}'.” Historj' records 
that man’s progress has been spotty and irregular (of course from many causes) 
and that Ms advancement has been put forward mightily by great individual 
discoveries or efforts wMch have nearlj' alwaj's led to many subsidiary forays 
into the unknown. 

In medicine to-day we hear much of research. But what do we mean by the 
term? Galdston (1) has recently advanced the interesting thought that the 
activities in this field may be divided into the categories of “search” and “re- 
search.” He would appl}' the term search to efforts at the acquisition of fact 
and would have research moan the relating of fact to function: thus, imagination 
and the interpretation of fact would fit into the province of research. In this 
scheme the anatomical studies of Vesalius, for instance, are the product of .search: 
those of Claude Bernard, research. TMiether search or rc-scarch, the ^vorld 
to-day is e.xperiencing a great unfolding of fact and great cx^pression of the “dy- 
namic inter-relationship” of fact. 

There must bo a certain background to research. Facts of modem pliy.sics 
which made research on the atomic bomb succc-ssful have been accumulated 
gradually since the time of Sir Isaac Newton in the 17th centun.-, but factual 
data behind the tubercle b.acillus arc not yet seventy years old. However, 
this by no means indicates that we must Wviit for the passcige of time to do e.v- 
perimcntal .and clinical study in the field of tuberculosis. It means rather that 
the field is large and the door is open. It mcams that the many unknown? in 
the field stand as a challenge. One prime lack of knowledge may be j^een in 
the fact that those who have worked longest in the field arc not even in .agrtH-- 
inent on the fund.amental question of whether immuni.7atinn against the di-- 
e.Tse .diould be attempted. You agree that there ought to Ik- some .•^ort of .atoniir 
B/t'/c which would remove tiibcrculo.d.s from the world for all tirm-; but you will 
agree also that more knowlcnige and wider u,':e of existing: knowleilce are 

Do we need more rc.«e.arrli (o-cl.ay? Tuberculosis, long the chief killer, i- n-e-v 


in seventh place as a oau.-^’ (»f death. New methods of fiiagnnsi-- find c;ts- 
Modern .sanatoria abound, modem mode? of inixlic-al and surgical (rv.atrn 
in us<'. Many peoide live to-<lay who would h.ive diisl of this di-.-.av> jf 
death rates.sfill pnwailed. Snmeri,sk whether tiw dw-is.^ is not und'riv.v. 
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m the most productive and active ages (20 to 35). Tuberculosis is still a chal- 
lenge which presents many basic problems and unknowns. We ask ouiselves 
why people react in one way to primai^^ infection and in another way to reinfec- 
tion, but M e do not have the answer . Or wh}' the ver}' 3 mung are prone to miliarj'^ 
tuberculosis and meningitis. Have we fathomed the nature of the factors which 
predispose to tuberculosis that tend to convert mere infection on the one hand 
to clinical disease on the other? Why are we still unable to provide specific 
protection against this disease? When and under what conditions will we use 
BCG? Arc we doing all we should in the revival of cheniotherapj’'? These two 
latter subjects dangle most intriguing possibilities before us in tantalizing 
fashion, but we arc still far from essential guide-lines. In the field of therapy 
we may wiselj'^ call for a new interpretation of rest and a new and more rational 
application of it. W^e are far from uniformity in several of the most acceptable 
measures of surgical treatment. In our own clinical contacts, each one of us 
dail}’^ feels the need of more knowledge, more wisdom. 

Do we need research? Ask the man who is presented with a serious diagnostic 
or therapeutic problem at the bedside. Manj’’ men whose work brings them daily 
into contact with sick people have primary interest in the practical application 
of medical knowledge and are often impatient with so-called basic or fundamental 
research. Ideally everyone in medicine should have an absorbing interest in the 
une.vplained phenomena before lum. The question "wh}'” should repeat itself 
so forcibljf as to drive him to satisfy his questioning curiosity. We become re- 
search workers in proportion to the intensit}’' of our interest, the range of our 
ingenuity and the depth of our understanding and wisdom. Some caro' the 
“why” and "how” and “what” remotely in mind and find study diflicult; othei'S 
strive constantl}'^ to learn the answers. Thus are searciies made, researches per- 
formed; thus are conditions set up to elucidate fact and to test validity of ap- 
parent fact or circumstance. Can we not, then, say properly that research is 
a state of mind — an attitude of life — a questioning of the hows and whys of the 
unknoums about us? If so, many can be researchers in spirit and in tntth. 

A fair amount of research in tuberculosis is currently being carried on, as the 
American IlE^^EW and other medical journals bear witness. This is mostlj'^ 
done on an individual basis although some of it represents planned group-effort. 
The Committee on Medical Research of the National Tuberculosis Association 
supports a good deal of study. A word about its activities may be in order. 

In 1920, Gerald Webb, then President of the Association, named to a Committee 
on Medical Research Paul Lewis, Allen K. Ivrause and Wm. Charles White, the 
latter chairman. The Committee established its plan. It had but little mone}^ 
This it w’ished to invest wisety. By expending small sums for tecimical assistance 
and materials the Committee could enable the research worker to utilize his skill 
and to use the propert 3 '’, equipment and overhead of the university or institution 
which employed him. The Committee established two general approaches: 

(1) correlated, cooperative research; (£) individual research. 

The Committee felt that greater progress would be made under a schenic o 
integration and correlation than b}' individual effort alone. To this en , * oa 
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subjects on which more knowledge was imperative were selected. Workers 
skilled in specific fields were asked to participate and thus to conduct their work 
under Committee sponsorship. This scheme of coordinating research had prece- 
dent. It appears that Ehrlich operated a research project in w'hich workers 
applied their skills in the search for a specific chemotherapeutic agent against 
syphilis. These Avorkers devised a great number of arsenical preparations which 
they studied pharmacologically, experimentally on animals and clinically on 
man before the famous 606 was produced. 

The integrated investigation of the Committee stands at its best in the chem- 
ical work it has sponsored. In tliis ivork Long’s synthetic medium was chosen 
for growing the tubercle bacillus; after growth the medium became the substance 
upon w'hich Long, Seibert and fellow Avorkers strove for the chemical purifica- 
tion of tuberculin. The tubercle bacilli from the cultures, in the hands of John- 
son and, later of Anderson, underAA-ent chemical analysis and several chemical 
entities Avere isolated Avhich, in turn, AA'ere studied biologically in animals by 
Sabin and her associates in an effort to identify fractions of the bacillus which 
might be responsible for symptoms of the disease. 

The Committee’s second approach concerned the support of research efforts 
of individual investigators. One of the best examples of the type of work sup- 
ported in this AA'ay may be seen in William SnoAV Miller’s anatomical studies of 
the lung. Bj’- providing assisting personnel, equipment and materials, the 
Committee made it possible for this inA'estigator to extend greatly our loiowledge 
of ‘the lymphatic^s and blood vessels in the lungs and their relationship to the 
formation of tubercle, the nature of reticulum and its connection Avith the pro- 
gression and healing of tuberculosis, and'many other anatomical and pathological 
relationships in human pulmonary tuberculosis. 

It is not the purpose of this paper to delineate items in the history of the 
Committee, Avhich has been done by Nicolson (2), but rather to indicate by these 
few examples the general plan on Av^hich the Committee has operated since its 
inception. The range of its AA^ork has been relatively broad. It cooperated with 
the Tuberculosis Control Division of the U. S. Public Health Service and The 
Hemy Phipps Institute in launching the now AA’ell-knoAvn study of BCG among 
Indians. More recently it sponsored the stud 3 '- of minimal lesions in conjunction 
AA’ith the Public Health Sendee. 

At present there is under way a group of studies on the chemistry of the 
tubercle bacillus and the application of various chemical fractions of the bacillus 
to the animal body. A specific study is in progress on the carbohydrates of 
the bacillus and two on problems in respiratoiy physiology; tAA'o on the factors 
responsible for caseation and softening. Another study on histoplasmosis seeks 
ppecially to find, if possible, eAudence of earty infection and its role in causing 
intrathoracic calcification. Also in contemplation is the subject, among others, 
of sterilization of the air by germicidal lamps. 

Of recent j-ears the plea has been A'oiced by many for more attention to clinical 
problems ^more studj’- of bedside medicine — ^more research into the phenomena 
that shroud the sick man and continue to pose unanswered problems for the phy- 
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sician . In general medicine, research in nonclinical subjects has prospered rather 
better than those that are strictly clinical, and in tuberculosis this tendency has 
been marked. Look at the Redrew. The editor prints all the presentable 
clinical material that comes to him — ^j^ct the dearth of papers on clinical investi- 
gations is ob\’ious. Ir^Tiy do we not turn our attention more often to bedside 
medicine? I\^iy is it that, when clinicians far outnumber those in nonclinical 
fields, the few among the latter submit the majority of the studies? As an ex- 
ample, the patient’s cough ofTem a real problem which might be studied. There 
are good reasons for the patient to raise sputum. But when cough is excessiv'e 
or unproductive, a dozen of us may have a dozen different approaches. But 
most of us will give codeine. If the cough is not controlled, we increase the dose, 
not knowing whether this narcotic paralj'zes the action of the cilia and thus hin- 
ders the raising of sputum. We realize eventually that the cough which a 
quarter grain will not control is also refractory to a half or a whole grain. Why 
should we feel that a subject like this is simply unfathomable? Wh}’- cannot 
someone study cough, relate it to the type and location of disease, to posture and 
ease of expectoration, to ciliar}' action, and do the thing on a basis of scientific 
definition that will give us some useful answers? Or take anemia in tubercu- 
losis which also is a relatively unexplored field, or the utilization of food by 
patients vdth different types of tuberculosis and complications. There is need 
for controlled scientific study of bedside problems. 

The Committee on Medical Research has a schedule to keep. It is continuing 
its sponsorship of several of its basic studies. At the same time it recognizes 
the value and the desirabilit}'’ of attention to indiAudual research in clinica , 
pathological and bacteriological domains and is prepared to undenmte suci 
increasingly. It is well IcnovTi that the Committee receives and grants reques s 
from individuals for support of particular studies. Whoever has a ^ ^ 
mind will receive full consideration if he submits his problem to the Comnu ee. 

To be sure the basis of the study must appear to be sound. The applicabon mus 
bear evidence of a well-thought-out scheme and must include a propose u ^ • 
But the invitation is a standing one. The Committee is ready to le p. i 
you avail yourself of the opportunity — 3'’ou who criticize the present sc leme an 
you who do not? 

Let us do more study. Let us say with the VTiter of Proverbs w lere i ^ 
is no vision the people perish.” Expansion of roentgenologs’’, of thoracic sur^rj , 
of the rationale of bed-rest, of bacteriology, physiology and pafchoo^ a 
these may lead to magnificent elaboration of fact and attitude. It s an s a 
challenge to all of us. 
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APICAL SCARS'':* 

Their Etiological Relationship to Tuberculous Infection 
E. M. MEDLARS 


Scars at the apex of tlie lung are generally regarded as healed tuberculous foci 
and, since they usually are bilateral, the theory has been advanced that they are 
lesions resulting from a postprimarj* hematogenous dissemination of tubercle 
bacilli. Rich (1) comments on this problem as follows: “Le.sions of the apex arc 
frequently found roentgenologicalh*, but clinicaUy, the great majoritj’ of these 
become permanently arrested and pathologically, the.v are found as the familiar, 
obsolete apical scars.” Pinner (2) states: "Fibroid phthisis in the strict sen.se is 
healed phthisis. Dependent on the extent of the involvement, it may be repre- 
sented by small, frequently apical scars of no clinical relevance . . . .” Moore (3) 
reports an incidence of 33 per cent of apical scars in 100 white adults, considering 
these lesions as healed tuberculosis, and prc.senfs on page 303 a photograph of the 
type of lesion which will be discussed in this paper. MacCallum (4) define.s these 
scars as follows: "Such apical lesions which are generally flat, scxilc-likc, de- 
pressed scars over the apex of the lung, often with pigment collected about them, 
are e,xtrcmely common in persons of middle and advanced age. Tlicy may ex- 
tend into the lung substance a short way or even lie below the apex, radiating 
narrow lines of scar tis.suc into the surrounding lung and somctimc.s showing n 
caseous or calcified center. These apical scars on micro.'^copic .'^tudy nUher 
rarely .show any di.«tinct tubercles, but there are so many transitions to a more 
active process that their nature cannot be doubled,'* To Ihi.? description, llic 
author desires to add that they v.iry consideraidy in sire and shnrrc, .arc pre- 
dominantly bilateral with a symmetrical placement on the two sides and rarely 
exhibit pleural adhesions over the involved area. 

During the pa.st two ycar.< the author has been eolleciinc. in the Medical 
Examiner's Department of the Borough of Mnnhatt.an. data relative to the 
inciclenee of tuberculous infection in c.a.'H.'s of unexi’cctod de.a!li and. .a.*; par! of the 
study, the location and type of apical scars h.ave been eanhilly irrordcfi. Any 
reference to tuberculous lesions in tl'.o prc.<<'nt tlisctusion i.s on the b.a*;:^-. <4 
macroscojuc examination which is .'^tibjt'Ct to revision wlien a romj^lete study, 
including microscopical examinations, i.; reported :it a l.'jtrr date, 'riie :mthr>r 
i.s of the opinion that the eontplefed .*;ts!dy will not greatly alter the hripri'.’-a.;-,.. 
gained from the mnrro.-eopic r.vmun.alirn. In this inv« ^-tigation, c.'ee:- of e\. 
tt'Hsive lobul.ar or lol-.ar pneumonia, bronrhit-et.asis. {’.ulmcn.-.n- tub-r.-al'-r-i^ »;r 
neoplasia, hn’.al or meta.static. wxtc not inclr.des.i. 'il’.'.-s'- rejeetfd K v., re 
j'ractically all hi older j'ersous and eenstStuted th.-.n v" r e< nt of ti.e r.'-nt* rial 


’ Sis'ir.-'OTct! I'V t’ o MfuauL'il rur-d. 

’Tile sv.r.lortjil for tt,i< f’.u.ty '!>s? <>’•'. st a ur!' isi'a:'.?- v rf j}-,.- y'.- :: 
nr.iir.fi'p l.Vji.irur.m <4 st.r tteJ'CUft; t-f Msr.V.st’.Ats. 

’ A; soei.'.te i’n>fr;<or o? C.'l’fft" «•! Tt yt;j:»,U' t.r.’ t-*, C-'tun " 

vrrsity, Xrtt Vcrl. Xcw Vo-rt.. 
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Available. Casas with iinilatoral or bilateral dense obliterative pleural adhesions 
uere not investigated for apical sears. Cases with thin focal or e.vtensive pleural 
adhe.sions were earefidly studied and not infreqiienth- tj'pical apical scars were 
observed beneath the pleural adhesions. Otherwise, the only restriction was 
thiit every case be thoroughly studied, an average of two liours being required 
for each necropsy. The author was not responsible for the performance of the 
general necropsy nor for the reconling of the necropsy findings in any of the 
cases. Person.s of Caucasian and of Negro races were investigated and all cases 
over three months of age were included. 


TABLE 1 


Ccimpartron of apical rcare tcith aye, race and presence or absence of tuberculous 

foci: 9fj0 vkitc — B99 Xcyro 



j rrr.Kicv- 
I tn5:j 

1 


1 rOT.lL 

ACE 

3 months to 29 
ytiTi 

JO to <9 years 

Over so years 



Tof.<il 

722 

54 

253 

415 


Present 

Present 

317 (IS.ire) 

2 (3.7%) 

SS (32. S%) 

202 (63.1%) 

White 


.\bscnt 

375 (51. ore) 

52 (90.3%) 

170 (07.2%) 

153 (36.9%) 


Total 

23S 

S2 

S9 

07 

1 

Absent 

Present 

70 (31.9%) 

3 (3.S%) 

2S (31.4%) 

45 (07.2%) 



.•\bsont 

162 (6S.1%) 

79 (90.2%) 

01 (oS.G%) 

22 (32.S%) 



Total 

lS-1 

52 

94 

3S 


Present 

Present 

27 (14.7%) 

— 

14 (11.7%) 

13 (34.1%) 



Absent 

157 (S5.3%) 

52 (100%) 

SO (SS.3%) 

25 (05.9%) 

Negro 


Total 

115 

57 

42 

16 


Absent 

Present 

9 (S%) 

1 (1.7%) 

5 (11.9%) 

3 (1S.S%) 



.Absent 

lOG (92%) 

50 (9S.S%) 

37 (SS.1%) 

13 (SI. 2%) 


RESULTS 

Table 1 presents a comparison of apical scars with reference 
the incidence of macroscopic e%idence of tuberculous infection. Four cen i 
dred cases were studied but 141 are not included in the data as dense uni ^ ‘ 

or bilateral obliterative pleural adhesions, dense pleural adhesions associ 
with apical tuberculosis or tuberculosis of considerable extent with 
bg pleural adhesions were present. Of the remaining 1,259 cases. 960 vere 

Caucasians and 299 were Negroes. 
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The relationship between age and apical scars is evident. Np apical scars 
were found in 106 persons under 20 years of age although this group showed an 
incidence of 21.7 per cent of tuberculous foci. There were 140 cases between 20 
and 29 years of age with an incidence of 3.5 per cent with apical scars and 59.3 
per cent with tuberculous lesions. In 290 persons over 60 years of age, apical 
scars were present in 65.9 per cent and tuberculous foci in 88 per cent of the 
cases. Apical scars occurred as frequently in persons without any evidence of 
tuberculous lesions in their tissues as they did in those with single or multiple 
tuberculous foci. 

It was found that apical scars occurred more frequently in Caucasians than 
they did in Negroes, regardless of age. A somewhat similar condition was found 
relative to sex in Caucasians where apical scars were present in 24.2 per cent of 
219 females and in 53.1 per cent of 697 males over 20 years of age. In similar 
groups of Negroes, apical scars were present in 13 per cent of 85 females and in 
17.7 per cent of 141 males. The incidence of tuberculous lesions in these four 
groups were as follows: white female, 69.2 per cent; white male, 82.4 per cent; 
Negro female, 61.2 per cent; Negro male, 66.7 per cent. I^Tiile the white male 
showed the highest percentage of tuberculous infection, this fact, by itself, does 
not account for the difference noted in the relation of apical scars to sex and race. 

Apical scars were recorded in 459 cases with a bilateral and symmetrical 
distribution in 446 (97.2 per cent). Nine of the 13 cases with unilateral apical 
scars were white males, 3 were wliite females and one was a Negro male who had a 
large syphilitic aneurysm of the arch of the aorta that protruded into the right 
chest with the apical scar being at the apex of the right upper lobe, perhaps a 
contrecoup effect. Focal adhesions were present over the apex of the opposite 
lung in 7 cases. The bilateral and symmetrical pattern of the apical scars bore no 
semblance to the asymmetrical and scattered distribution of the tuberculous 
lesions. 

Tuberculous foci contiguous to or directly involving apical scars, which were 
bilateral, were observed in 33 cases with the tuberculous lesions being unilateral 
in 26 and bilateral in 7 instances. There were 20 persons who had apical tuber- 
culous lesions with neither apical scars nor focal pleural adhesions. Forty-five 
persons, not included in the data in table 1, had tuberculous lesions with dense 
obliterative focal pleural adhesions in the area where apical scars usually occur 
with the foci being bilateral in 23 and unilateral in 22 instances, the latter group 
showing no apical scars on the opposite side. It is evident that tuberculous 
lesions can occur in the apex, unilaterally or bilaterally, with or wthout apical 
scars being present. 

On occasion a lower lobe of a lung may be unusually large with its apex forming 
one-half or more of the dome of the lung. Twelve such specimens were observed 
in this study. In 6 instances, the left lower lobe occupied such a position with 
apical scars being present in the left lower, the left upper and the right upper 
lobes. One case showed the left lower lobe occupying two-thirds of the dome of 
the lung with apical scars present in the left lower and right upper and no scar in 
the left upper lobe. Another case showed the lower lobe on either side occupying 
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one-half of the dome of the lung with an apical scar in both lower and both upper 
lobes. No tuberculous foci were found in 3 of the S cases. In the 4 remaining 
specimens no apical scars were present with 3 exhibiting tuberculous foci. An- 
other case had a large right azygos lobe with apical scars in it and in both upper 
lobes. Apical scars have not been obsen^ed in lower lobes except as noted 
above, although tuberculous foci have often been foimd in the upper portions of 
lower lobes. 


DISCUSSION 

The observations presented in this paper are concerned primarils^ iidth the 
etiological relationship between apical scars, sometimes called “apical caps,” 
and tuberculous infection. The pathogenesis of these peculiar lesions can be 
determined onlj' by a stud 3 ’^ of the process in different age groups when it may be 
possible to obtain specimens in different stages of development. In the present 
study, emdence of tuberculous infection is based on the finding of calcified or 
caseous foci or of tuberculous cavity in the lung parenclijuna, in areas dissociated 
from the to^iical apical scar, or similar tuberculous foci in Ijunph nodes or other 
tissues. Phleboliths, small chondromata and “osteomata” have been observ'cd in 
some of the cases and such lesions arc fairty easilj’- recognized from their macro- 
scopic appearance. Flat calcified or bonj’' plaques were frequently obseiwed in 
the more superficial portion of apical scars, especiallj’^ in persons over 50 j^ars of 
age, and these have not been considered as indicative of tuberculous infection. 
Had all apical scars been interpreted as tuberculous in nature, the only effect 
would have been to increase, bj’’ a few percentage points, the incidence of tuber- 
culous infection in white persons over 20 3 ’'ears of age. An uncritical acceptance 
of a tuberculous etiologj’’ for all apical scars allows a plausible e.xplanation for the 
increase of these lesions with age, but the differences noted in relation to sex and 
race can hardty be accounted for in this manner. 

The occurrence of apical scars in lower lobes onty when the^’^ form half or more 
of the dome of the lung raises a question which cannot logicalty be explained on a 
basis of tuberculous infection. Similarty, the presence of bilateral apical scars 
without any definite tuberculous lesions in the rest of the tissues is not satis- 
factorily accounted for bj"^ the theorj' that such lesions are the result of a post- 
primary hematogenous dissemination of tubercle bacilli. Tuberculous foci do 
deA^elop in the apex of the lung and they may be bilaterallj^ disposed. They may 
also be found in the lung tissue contiguous to apical scars which they may involve 
in the course of their development. On the other hand, the bilateral symmetrj'^ 
of apical scars bears little semblance to the asymmetrical and scattered pattern 
of tuberculous lesions. , 

The belief that apical scars are healed tuberculous foci has long confuse 
thought relative to the pathogenesis of phthisis. This confusion has resultc 
from a failure to distinguish between a strictly tuberculous involvement of t ic 
apex of the lung, tuberculous foci contiguous to apical scars and apical scars 
without any evidence of tuberculosis either in the scarred area or in other tissues 
of the body. Phthisis may have its inception in an apex and pursue an apico- 
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caudal course; it may begin infraclavicularly (FruIiinfiUrat ) ; or it may originate in 
the upper portions of any pulmonarj'’ lobe; and mthout any relation to apical 
scars in either instance. 

Many of the apical scars noted in this study were of sufficient size and density 
to cast shadows on a roentgenographic film. Since significant tuberculosis mav 
occur in the same location, it is necessarj' to try to differentiate between the two 
conditions. Fortunately, apical scars rarely occur and are alwaj's of slight extent 
below the age of 30 so that in the younger age groups they need not be con- 
sidered, even if there are bilateral apical shadows. The increasing frequency 
of bilateral apical scars with advancing age indicates the necessit\' for caution in 
the interpretation of apical shadows as tuberculous, especially in white males over 
50 yeai-s of age. The problem will be less complicated in Negroes for bilateral 
apical scars, nontuberculous in nature, are infrequent at any age in this race. 
Shadows of calcium density in the apical region are no sure indication of tubercu- 
lous lesions. Since tuberculous lesions in association with apical scjirs arc more 
frequently unilateral than bilateral, a considerable incqualitj- of the shadows 
on the two sides would suggest the presence of a tuberculous lesion. 


CONCLUSIONS 

1 . Apical scars wore obsciwed in 423 (44.1 per cent) of 9G0 white persons and in 
36 (12 per cent) of 299 Negroes. The incidence of tubcrculou.s infection w.as 
75.2 per cent and 61. 2 per cent, respective!}*. 

2. Apical scars were not obsetwed in 106 individuals under 20 years of age. 
In 403 white males over 50 years of age, they were present in 275 (6S.2 per cent ) 
with the lesions being bilateral in 98 per cent. Tlic incidence of tuberculous 
infection in these two groups was 21.7 per cent and SG.S per cent, rc.spectivoly. 

3. In white persons over 20 years of age, apic.*!! scars were present in 24.2 per 
cent of 219 females and in 53.1 per cent of 697 m.ales. Tuberculous foci were 
present in 69.2 per cent of the fenrales and in 82.4 per cent of the males. 

4. Apical scars were obsen'cd in lower lobes only when the ai>ox of this lolve 
formed one-half or more of the dome of the lung. 

5. Apical scars were present with equal frequency in persons who exhibited no 
macroscopic evidence of tuberculosis in their tissues and in those who had .sincle 
or multiple tuberculous foci. 

6. No definitive evidence was found to .support the theory that bil.atcral 
apical scars rcpm.scnt healed tuberculous le.rions following a poslprimar}' h.cma- 
togenous dissemination of bacilli. 

7. It appears obvious that typical, bilatend apic.al sc.ars. sometimes cancel 
“apic.al caps,” are not etiologic.ally relatcfl to tulnwculous infection 


CONCLUSIONnS 


La!: Cicairiccs Aprcala: Su Rdacidn Etiologica cor, la 




1. En 423 (44.1 por ciento) de 960 sujetos bhneps y 
negros <>b«'rvurxinse cicatrices apic-alc>, on tanto que I.t 
lui'crcuhisa fue de 75.2 y 61.2 por ciento. n'qwtivntner 


’"i (12 {'or cii'nlo) <ic 
infer 


2*. VI 



51C 


E. M. MEDLAR 


2. No SC obscrvaron cicatrices apicales cn lOG individuos dc menos de 20 auos. 
Entrc 403 varoncs blancos dc mas dc 50 afios, sc hababan presentes en 275 (6S.2 
por cienio), siendo bilateralcs en OS por ciento. La incidencia de infccci6n tuber- 
culosa en csos dos gnipos represento 21.7 y SG.S por ciento, respectivamente. 

3. Entre las pomonas blancas de m&s do 20 afios, habla cicatrices apicales en 
24.2 por ciento de 219 mujercs y 53.1 por ciento de G97 hombres, en tanto que la 
proporci6n de focos tuberculosos era dc 69.2 y S2.4 por ciento, respectivamente. 

4. S61o se obscr\’aron cicatrices apicales en los Idbulos inferiorcs cuando el 
v6rtice del 16bulo dado foiTnaba la mitad o mds de la cupula del pulm6n. 

5. La frccuencia dc las cicatrices apicales fud igual cn las personas que no 
mostraban signos macroscdpicos dc tuberculosis cn sus (ejidos y en las quo tenfan 
focos tuberculosos aislados o multiples. 

6. No se encontraron datos definitivos quo apoj'en la teoria de que las cicatrices 
apicales bilateralcs representen lesiones tubcrculosas curadas a continuacion de 
una diseminaci6n hematdgena postprimaria de bacilos. 

7. Parece manifiesto que las tipicas cicatrices apicales bilateralcs no se liallan 
etiol6gicamente relacionadas con la infecci6n tuberculosa. 
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PRIMARY AND REINFECTION TUBERCULOSIS AS THE CAUSE OF 

DEATH IN ADULTS'- 

An Analysis of 100 Consecutive Necropsies 
E. M. MEDLAR’ 

In 1917, Opie (1) proposed an explanation for a differentiation between tuber- 
culosis in the child and in the adult on the basis that adult tuberculosis is due to a 
reinfection. “First infection in almost all of those who reach adult life occurs in 
childhood and has the characters of a fii-st infection in animals since it tends to 
implicate regional lymphatic nodes.” “Apical tuberculosis usually exhibits the 
characters of a second infection, since it pursues a chronic course and is un- 
accompanied by tuberculosis of regional l 3 maphatic nodes.” Three facts are 
known, as of to-day, which would seem to warrant a review of the conclusions 
drawn by Opie. First, tuberculin surveys show that a considerable decrease in 
the incidence of tuberculous infection in young people has occurred in the past 
twenty-five years. Second, in recent years a considerable number of tuberculin- 
negative young adults have developed progressive tuberculosis which, from 
roentgenograms, cannot be distinguished from the “reinfection” type. Third, 
while tuberculosis in children has decreased appreciablj’’, adult tuberculosis has 
not decreased in equal proportion. 

The pathological changes observed in children and adults dying from tubercu- 
losis at the present time show the same differences as were present twenty-five 
years ago. Large caseous lymph nodes continue to be a prominent feature in 
young children and an infrequent occurrence in adults. Calcified foci are 
frequently observed in adults and are rarely mentioned in children dying from 
this disease. On the basis that caseous l 3 Tnph nodes are indicative of a pro- 
gressive primary infection and calcified lymph nodes of a healed primary infec- 
tion, it was thought that it might be possible to determine what proportion of 
adults were dying from a primary infection and what proportion from a reinfec- 
tion. It appeared that no reliance could be placed on the presence or absence of 
calcified foci in the lung in distinguishing between primary and reinfection disease 
for two reasons; first, it is now knoAvn that small caseous foci in areas of endo- 
bronchial dissemination can calcify; second, since practically all cases exhibit 
cavitation to a greater or lesser extent, it would be impossible to determine with 
certainty whether a calcified primarj’- focus had been present in the lungs. 

JL\TERr.\L AKD METHOD OF PROCEDURE 

One hundred consecutive necropsies on adults over 16 j'ears of age who died 
from tuberculosis were thoroughly investigated with especial emphasis placed 

' Sponsored by the Hcgeman Memorial Research Fund. 

’ The author desires to express his appreciation of the cooperation of the Pathology 
Department, especially to Dr. D. M. Spain, at Bellevue Hospital, New York City. 

’ Associate Professor of Pathology, College of Physicians and Surgeons, Columbia Uni- 
versity, New York, New York. 
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upon n painstaking study of the thoracic and abdombal lymph nodes. The 
material used came in \-er 3 ' large jjart from the Chest Division of Belle^nie 
Hospital. 

The contents of the thorax were removed cn masse and all Ijmiph nodes found 
adjacent to bronchi, in the pleura and in the mediastinal contents were indi- 
vidually searched for macroscopic evidence of caseation, calcification and fibrosis. 
A similar procedure was used for the abdominal lymph nodes. The abnormal 
conditions and the location of the nodes in which lesions were observed were 
carefull.v recorded for each case. Fresh, unfixed specimens were examined on 
removal or soon thereafter. This procedure was chosen because formalin fixa- 
tion hardens Ijunphoid tissue so much that fibrosis cannot easily be detected and 
discovery of minute foci of caseation and of calcification is rendered difiicult. 
The b’mph node texture was determined bj’ palpation with bare fingers. Each 
node was sliced into sections about one millimeter in thickness with a sharp 
scalpel which proved of great value in the detection of minute foci of calcification 
and in appreciating the density of the tissue. It took from two to three hours to 
complete the examination of the Ijunph nodes in each case. 

All lungs were carefully examined for the presence of cavity formation and, if 
more than one cavity was found, an estimate as to which cavity might be the 
oldest was made on the basis of fibrotic tissue and the appearance of the ca^’ity 
wall. In those cases in which little pathological changes other than miliary 
tubercles were present, a careful search for the presence of small calcified foci 
which might represent the remnants of a healed primarj' infection was made. 

In such cases, the lung parenchyma was cut into slices of tissue about 5 milli- 
metere in thickness and each slice was palpated with bare fingers. Tlie mucosa 
of the entire gastro-intestinal tract was carefully inspected for the presence of 
tuberculous ulceration. 

For a comparison of tuberculous infection in children with that in adults, 100 
consecutive routine necropsy protocols of children below 10 years of age who 
died from tuberculosis in Belle\nie Hospital were used. From each record was 
abstracted information as to involvement of l 3 rmph nodes in the thorax and in 
the abdomen, cavity formation in the lung and tuberculous ulceration of the in- 
testine. In so far as the inA’olved Ijnnph nodes are concerned, these records 
did not contain as detailed information as rvas recorded in the adult cases used in 
this investigation, but in each protocol there was mention of the presence or 
absence of caseation in both thoracic and mesenteric nodes. It is possible that 
small caseous foci might have been obsen’^ed in the nodes of those cases in which 
no lesions were mentioned had a A^ery thorough search been made. 

RESULTS 

A comparison of the lesions found in the thoracic Ijnnph nodes in the children 
and in the adults with reference to race is presented in table 1. There was a con- 
siderable variation in the number and size of the caseous nodes in the children, 
with the Negro children, as a whole, showing more extensive hmiph node changes. 

Of the 6 children on whom there was no record of caseation or calcification in the 
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nodes, 5 were white children. In one of the 6 cases, no caseous focus was found 
in the lungs. This child had a tuberculous ulcer of the intestine with caseous 
mesenteric nodes and died from generalized miliari' tuberculosis, apparently a 
primary intestinal infection. In the 5 remaining cases, small caseous paren- 
chjTnal foci were described in 3 and subapical tuberculous ca\dties in 2 instances. 
Death was due to generalized tuberculosis mth meningitis in 3, and extensive 
caseous pneumonia in 2 cases. The 3 cases Anth calcified nodes were white 
cliildren all of whom had extrapulmonarj’- tuberculous foci and died from gen- 
eralized miliar}^ disease, 2 having meningitis. In one case, a small puckered scar 
was observed in the lung, and in 2 cases, small caseous and calcified parenchjTnal 
foci Avere noted. 


TABLE 1 


Condition of thoracic lymph nodes in individuals dying from tuberculosis 
Children and adults compared aecording to race 


co.vnmos- or TnoEAno LTuni Koorj 


SACE 

TOTAL 

Castous 

Calcified 

Calcified and 
ca^eoui 1 

hb 

Children under 10 ye.ars 

Total 



*3 (3%) 

1 

to (OSD 

t^Tiito 



3 (t.Src) 

i « { 

5 a.oCc) 

Colored 




— 1 

1 (2.7TD 

Adults over 1C years 

Total 

100 (loorc) 

! t 

31 (3irc! 



t23 (23':*f ) 

White 

73 flOO':^) 1 

IS (2i..';':c) 

22(.30.irr> j 

13 (17. O'-;.' 1 

(27.0':;, 

Colored 

27 (Kw:,') 1 

10 foo-.a^'D ; 

4 (14. 1 

4 (i4..‘;'7-5 

.3 (11 1C i 


* 10 year white male, 4 year white male, 4 year white female. 

t 10 ye.ar colored male. S year wliitc male, po.-s. micro.. 21 year while male, 2 .year al.j'.e 
male, 15 year white female, 11 year white male. 

t 13 examined micro'icoiiically, 12 had micro<;copie tiil’erculonn fo-i. 


In a number of the adult cases in Avhich the lymph nodes arc nwrcle.;! n 
caseous, only a small focus, at times not oA-cr two millimeten' in di.'imoter, ws 
found in a single nod(>. Such lymph nodes AnTt' of norma! sir-' .and .app aranc 
and the involvement woulil have l>ecn missed had lad the nodes l^t-n cut int^ 
thin slices. In some eases, several lymiph nfxies Av<'ri’ and e.ntirrh 

cnsixais. This condition wa.s nwn- frequently seen in the e^dora-.i ra.e.'. 

The calcification noft'd varied from a sincle fttru"’ no*, oa-* r o;e-' or **>'>« r-.in; 
meters in tiiameter in a .‘■ingle lymph n<vr!e to on>- or two eo.mpe'teiy 
nodes. In the ease.i wh.ore both calcified and fe*-! wen: fd.- -r.-fd. 

won' in all but 2 cases in I\Tnph niHiin: Avhieh drair^ni dim re;;t r.nnv- of t’e' p;;’; 


monan* tissue. 


'rite arv’.'is of calfifie.attii;: Avi-rc 


j;V f. 
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confined to one or two lymph nodes. The caseous foci were usuall.y of small size 
but in a few instances the extent was as great as that found in cases in which 
caseous Ijinph nodes only were obseiwed. Had not a thorough sectioning of all 
IjTuph nodes been done in cverj' necropsy, the coexistence of calcified and caseous 
nodes would have been missed in ncarlj’- all of the cases. This is well illustrated 
by the case of a white male, 76 years of ago, who died from generalized miliar}' 
tuberculosis with tuberculous meningitis. Two soft caseous nodes were easily 
demonstrated adjacent to a branch of the pulmonar}' arter}' to the right lower 
lobe with one of the nodes having eroded through the wall of the arter}*, thus be- 
coming the source for the general dissemination. The pulmonar}' parench}Tna 
directly supplied by tliis arter}' was so heavily seeded with tuberculous foci 
that no old parench}'mal focus was found. On the left side, a two millimeter 
calcified focus in a single bmiph node adjacent to the left lower lobe bronchus 
and a one millimeter calcified lesion in the parenchyma of the lower lobe 3 mm. 
beneath the diaphragmatic pleura were observed. 

Failure to find either caseous or calcified foci in thoracic lymph nodes was 
wholly unexpected. In 2 of the 23 cases, calcified mesenteric nodes were present. 
In 21 cases, no macroscopic evidence of either caseation or calcification in l}Tnph 
nodes was found an}'Avhere. INIacroscopic e%'idonce of fibrosis was obtained in 
some of the cases but when thi.s was present the distribution was bilateral and at 
times quite extensive. Because of the pattern and of the coexistence of a con- 
siderable degree of pneumonoconiosis in such cases, the fibrosis was not regarded 
as evidence of a healed tuberculosis. Two-thirds of the cases revealed no 
macroscopic abnormality aside from the accumulation of black pigment. His- 
tological sections were made of l}'mph nodes from 13 of the cases, some with and 
some Avithout macroscopic evidence of fibrosis, and in 12 of them microscopic 
tuberculous foci were found irrespective of the presence or absence of fibrosis. 
This demonstrates that tubercle bacilli had gained entrance to the b'mphatics 
and that a macroscopic examin.ation of bamph nodes is inconclusive as to the 
presence or absence of minute tuberculous foci. 

The differences in the lymph node changes between the cliild and the adult is 
evident. The extent of caseation of lymph nodes was, when present, consid- 
erably less in the adult, with individual exception. On the otlier hand, caldfied 
foci and absence of macroscopic lesions were much more frequent in the a u t. 
There is a somewhat similar difference between the white and the Negro adu t. ^ 

The condition of the thoracic I}mph nodes in relation to different age gioups is 
presented in table 2. In the routine necropsies of children under one ° 
age, caseous l}mph nodes were recorded in every case. The similarity m distri- 
bution of the different conditions in the l}mph nodes in children above one year 
of age and in adults between 16 and 29 years of age is quite striking, especially 
with reference to the frequency of caseous foci and the infrequency of uninvolved 
lymph nodes. Contrariwise is the high incidence of calcified and of uninvolved 
lymph nodes and the very low incidence of caseous foci in cases over 50 yeara of 
age This contrast in age groups suggests that perhaps the age of the indmdua 
more than a blockage of the lymphatics may have a bearing upon the type and 
the extent of tuberculous involvement of ]}mph nodes. 
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The possibility of a primary tuberculous infection originating in the intestinal 
tract is well known. It is necessary, therefore, to investigate the mesenteric 
lymph nodes in all tuberculous cases when the question of primary’ and rein- 
fection disease is under consideration. And in such a study , the relationship of 
tuberculous cavity in the lung to tuberculous ulceration of the intestine and to 
caseous mesenteric lymph nodes must be determined. Such a comparison is 
presented in table 3. 

In the children there was but a single case where it seemed probable that the 
primary infection occurred in the intestine, while in the adult 7 cases showed old 
calcified mesenteric nodes suggesting that at least this number may have had a 
primary intestinal infection. Caseous mesenteric nodes were recorded two and 
one-half times as often in the routine necropsy records of the children as the 

TABLE 2 


Condition of thoracic lymph nodes in individuals dying from tuberculosis 
Children and adults compared according to age 


AGE 

TOTAL 

CONDITION OP THOSACIC LYMPH NODES 

Caseous 

Calcified 

Calcified and 
Caseous 

No caseation or 
calcification 

Children under 10 years 

Total 



3 (3%) 

~ 

6 (6%) 

Under 1 year . 

26 (100%) 

26 (100%)- 

— 

— 

— 

1 to 5 years. . . 

54 (100%) 

48 (88.8%) 

2(3.7%) 

— 

4 (7.5%) 

5 to 10 years. . 

20 (100%) 

17 (85%) 

1 115%) 

— 

2 (10%) 

Adults over 16 years 

Total 

100 (100%) 

34 (34%) 

26 (26%) 

17 (17%) 

23 (23%) 

16-29 

16 (100%) 

12 (75%) 

1 (6.3%) 

1 (6.3%) 

2 (12.4%) 

30-49 

49 (100%) 

20 (40.8%) 

8 (16.3%) 

10 (20.4%) 

11 (22.5%) 

50 or older 

35 (100%) 

2 (5.7%) 

17 (48.6%) 

6 (17.1%) 

10 (28.6%) 


author found them in the adult, while no calcified mesenteric nodes were men- 
tioned in the records of the children. 

The 38 cases with pulmonary cavities in the children were so recorded in the 
protocols. In addition, there were 4 cases in which bronchi, eroded by caseous 
lymph nodes, were considered as the source for caseous pnemnonia. Several 
cases had a description of bronchogenic dissemination, and in these cases ulcera- 
tive tuberculous lesions discharging bacilli into the bronchi must have been 
piesent. Small cavities are often missed in pulmonary tuberculosis in cliildren 
because of insufficient search. From these considerations, one may judge that 
tubercle bacilli had been swallowed by most, if not all, of the children in whom 
caseous mesenteric nodes were recorded and in whom tuberculous ulcers of the 
intestine were also found. Under the circumstances, it is significant to find such 

a close correlation between pulmonary cavitation, intestinal ulceration and 
caseous mesenteric nodes. 
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Only 21 of the 89 adult cases with tuberculous ca'\dt 3 ’^ in the lungs exhibited 
caseous mesenteric nodes, and no such nodes were found in 11 cases without 
pulmonary' caAutation. Tuberculous ulcers of the intestine were present in one- 
half of the cases nith pulmonary ca^nty and in none of the cases without it. Of 
the 21 cases which had caseous mesenteric nodes, 19 had tuberculous ulcers of the 
intestine. In 2 cases the author failed to find e\adence of intestinal ulceration 
where caseous mesenteric l 3 Tnph nodes were present. 

TABLE 3 


Rdation of Gascons mesenteric lymph nodes to cavity in the lung and ulceration of 

the intestine 

Children and adults compared 


MESENTERIC LYMPH 

TOTAL 

LUNGS 

1 INTESTINES 

NODES 

Cavity 

No caWty 

Ulcer 

No ulcer 


Children under 10 years 


Total 

1 

100 

38 (100%) 

62 (100%) 

•40 (100%) 

t60 (100%) 


Caseous 

43 

25 (65.5%) 

IS (29%) 

35 (87.5%) 

S (13.3%) 

No gross case- 

atiou 

t57 

13 (34.5%) 

44 (71%) 

5 (12.5%) 

52 (86.7%) 




Adults over 16 years 


Total 

100 

89 (100%) 

11 (100%) 

45 (100%) 

! 

55 (100%) 

Caseous 

17 

17 (19.5%) 

1 

15 (33.3%) 

2 (3.6%) 

Calcified 

Calcified and 

3 

3 (3.4%) 



1 (2.2%) 

2 (3.6%) 

caseous 

No gross cal- 
cification or 

4 

4 (4.5%) 


4 (8.8%) 

1 

caseation . . . 

76 

65 (73%) 

11 (100%) 

25 (56%) 

51 (92.8%) 


* In 15 cases with intestinal ulcer, no pulmonary cavity was mentioned. In 6 of (hese 
cases, bronchogenic spreads, and in 4, ulceration of a bronchus were mentioned. 

1 13 showed pulmonsrj* cavit3'. 

J 6 of these showed microscopic tubercles; 3 pulmonary cavitj' — 3 no ca^'itJ'; 4 \\it i 
intestinal ulcer; 2 no ulcer. 

Caseous thoracic lyunph nodes were present in IS of the 21 adult cases with 
caseous mesenteric hunph nodes; 10 had caseous nodes only in both situations; 
5 had calcified and caseous thoracic and caseous mesenteric nodes; 2 had caseous 
thoracic with calcified and caseous mesenteric nodes; and in one case, calcified 
and caseous nodes were present in both sites. In the 3 remaining cases there were 
calcified thoracic nodes tvith caseous mesenteric nodes present in 2 and calcified 
and caseous nodes in one. 


DISCUSSION* 

There are two facts with which all investigators will agree: first, a first infection 
with the tubercle bacillus in the child usualh* results in an extension from a 
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parenchymal focus through the l 3 Tnphatics to regional hunph nodes wliich gen- 
erally become entirely caseous; second, if and r\-hen the primarj' focus heals, 
calcified foci commonly remain as mute e%idence of the healed infection. This 
relationship between parenchymal foci and lymph nodes in the drainage path, 
first reported bj’- Parrot (2) in 1876 and later corroborated b 3 ’ Kuss (3), Ghon (4), 
Opie (1), Schurmann (5), Sweany (6) and Terplan (7), to name a few, has had 
great influence upon the interpretation of tuberculous infection in the adult. 
Some investigators would not entirely agree with Schurmann (5) who maintains 
that this combination, commonly called the Ghon complex, is an absolute pathog- 
nomonic entit 3 ". 

Disagreements appear in reports on primar 3 ' infection in the adult. Ghon (4), 
Terplan (7) and Ragnatti (S) claim that the Ghon complex is the same in adults 
and children, although Ragnatti believes that a primaiT,- infection is rare after 
the age of 15 years. Swean 3 ' (9) found that primary infections in the adult 
behave differently from those in children. Opie (1) found that “almost all hu- 
man beings are spontaneously ‘vaccinated’ with tuberculosis before the 3 ' reach 
adult life.” Blumenberg (10) obser\’ed that priman* infections in adults are 
not characterized b 3 ' involvement of l 3 'mph nodes, and he believe.s that this 
difference is influenced more b 3 ' the age of the indindu.al than 1 ) 3 * the allergic 
state. 

A majority* of investigators agree that phthisis is a reinfection phenomenon. 
Some think that this condition is the “relighting” of a smouldering unhealed 
focus derived from a primarx* infection which the}* call an “endogenous re- 
infection” — a wrong usage of the term reinfection.^ Others use the term reinfec- 
tion in its correct moaning, that is, a new exogenous infection after a first infect ion 
has completel 3 ' healed. Pinner (II), for instance, in discus.«ing immunological 
principles relative to data obtained from animal experimentation .states: “Only .a 
well considered interpretation of the infection-reinfection experiments established 
the recognition that human phthisis is a reinfection tulx'rculosis. that infection 
and disease, identical in experimental animals, are two nosologic.alK* di-tinr; 
entities in man, which in the anim.al c.an at l)est be aijproximatod but can he re- 
produced onh* under e.xceptional eireumslances.” There seems to be gencm! 
agreement that there is no lymph node involvement in a reinfection disc:L-j* and 
an “allergic state” is claimed to be resjx)n.'-ib!e for this phenomenon. Recrntly 
Terplan (12) has reported ca-res in which a reinfection found in }x-rsJ''n« tiering 
from other causes Iwhaved just like a primary infection: and the author hris 
evidence, not yet published, which corroborates these obsenations. On tide 
ciue.'^tion, Rich (13) comments ns follows: “For the pre-ent pur]>oH',it l-Rifilrirr,; 
to recognire that, while occasional individuals, may lc<sc tliC rrsi.'tancc rcnf<'nr\d 
by a primary infection to the extent th.at they will nspond to n it’.UTth n v->h tl-r- 
develojimcnt of a second primarx* t.vpe pulmon.ar.v lesion .ar.^ox-iatfd vdth v.’/ati • 


of tliC regional Ivunjdi r.eties. th.e result of studiirs r.ll ever tlw vorld h.r.M 


this event to lx dccidfdiy uncommon, re-cardli-ss of 




infection.” 


* In (<'re.uti''opy, T^rg'.xr. (SapjCrwf:.: re At 

prifc }') jvilvt'catrf *!.■- rerri '’rr.drjtr;!?':;* rsurr;} .*.0:-:;“ f; 
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■\^Tien the present study to determine the relative frequency of death from 

primary and reinfection” tuberculosis in adults was begun, the dogma that 
caseous l 3 Tnph nodes were indicative of a progressive primary infection and 
calcified Ijunph nodes of a healed primary infection was accepted. On this basis 
alone, 62 of the 100 cases could be clearly separated into two groups: ( 1 ) 34 
adults died from a primary tuberculous infection with the youngest being 16 
years of age and the oldest being 68 years of age; (£) 28 adults died from a rein- 
fection tuberculosis with a range in age from 27 to 76 years. The pattern of the 
disease as a whole was indistinguishable in the two groups. 

The finding of both caseous and calcified lymph nodes in 17 cases was not at all 
anticipated. Two explanations may be offered for this. First, one primary 
focus may have healed and a concomitant primary focus may have progressed. 
This explanation hardlj’’ seems plausible for the majority of the caseous l 3 Tnph 
nodes resembled similar nodes observed in a primary infection and in a few cases 
the healed primaiy was in the intestine, thereby necessitating concomitant 
primary infection in lung and intestine unth a difference of behavior in the two 
sites in each case. The second explanation, supported by Terplan’s report (12) 
and the author’s ovti observation, is that, following healing of a primary in- 
fection, a reinfection was incurred w'hich acted like a primary infection. This, 
in so far as the author is aware, has been reported in but 2 cases dying from 
tuberculosis by Terplan (7) . An incidence of 17 per cent in this series is certainly 
not in keeping with the observation of Rich (13). Perhaps an explanation of this 
unexpected discovery is the thoroughness with which the lymph nodes were 
investigated. The pattern of tuberculous infection resembled that observed 
in the two groups discussed above. 

The group of 21 cases in v^hich no macroscopic evidence of caseation or calcifi- 
cation in the lymph nodes was found brings up the question of incomplete pri- 
mary complexes, that is, a pulmonary focus vithout Ijmph node involvement. 
Such a condition apparently has not entered the considerations on phthisis. 
Terplan (14) recentlj^ has reported as high as 28 per cent of incomplete primaiy’- 
complexes in cases dydng from causes other than tuberculosis which corresponds 
fairly closely’’ to an incidence of 21 per cent in the group dy’ing from tuberculosis 
obsen’-ed in this study. In these cases one is in a quandary as to how to classify 
them. Are they cases of reinfection in which an incomplete primary complex 
has healed, or are they examples of progressive incomplete primary complexes? 
The literature on tuberculosis contains an occasional mention of incomplete 
primary complexes, but because of its apparent infrequency little serious con- 
sideration has been given the phenomenon. When, however, the position is 
taken that phthisis is a reinfection tuberculosis, as is done by’- Pinner,^ Opie an 


^ Pinner, in his discussion of “Incipient Pulmonary Tuberculosis as a Direct 
sequence of Late Primary Infection,” ends his discussion as follows: “This whole pm em 
of primary pulmonary tuberculosis in adults has, so far, found but little attention in U. . 

It is entirely possible that these primary forms of pulmonary tuberculosis m adults 
frequent and less severe in this country than in some parts of Europe.” (Pulmonaiy - 
berculosis in the Adult. 1945, page 272.) It is the belief of the author ^ 
pulmonary tuberculosis acquired in adult life is more frequent than is generally appr 

in this country. 
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others, the question of incomplete primary complexes becomes verj- important . 
In this series, it involved one-fifth of the cases. Here again, the pattern of 
disease differed not at all from that obsen'cd in the other groups. 

From the foregoing discussion, it is apparent that tuberculosis in the adult can 
hardly be placed in one all-inclusive group, that is, reinfection dbeaso: or ex- 
plained b}"^ a single phenomenon, that is, hj'persensitirity at high tide or lov ebb. 
Hypersensitivity may well be a product of rather than a cause of the pathological 
processes obsen^ed. To the author, the lack of uniformity in the case.s seems to 
fit in very well wdth the way Nature works. Concepts of a disca.se process are 
enlianced by a proper integration of the variables observed, whether they be 
observed in natural or experimentally produced disease. Not infrequentl}' this 
integration results in a realignment of accepted concepts. Such would seem to 
be the case in tuberculous disease in the adult for it appears that the peculiar 
pattern of phthisis can result from either a reinfection or a progressive primar}* 
disease. 

From the data obtained from this investigation it is possible to assemble 
groups of cases which would either confirm or refute the divergent ■v'icws now held 
by different authors. For instance, Blumcnbcrg’s idea that age rather than 
allergy influences h’m])h node involvement can easily be supported but a different 
assembly of cases would indicate that allergj' might have the grc.aler influence. 
It is frequently argued tluat the rc.ason caseation of lymph nodes docs not occur 
in reinfection disease is that the allergic state aids in localizing the bacilli so tliat 
they cannot gain access to the Ijanpluatics. Contrariwise, it can bo .shown that, in 
most c.ascs of reinfection, microscopic tuberculous foci are pre.'^ent in lymph 
nodes in the path of drainage and it can be argued that the lack of development 
of extensive caseation is due to unfavorable growth conditions in the lymi)hoid 


tis-suc. 

Roentgcnologic.al studies of adults with so-called reinfection tuberculosis fro! 
to reveal any calcified foci in the thorax in the majority of the cas/'?. k'nlarciHi 
Ij'mph nodes, indicative of extensive c.ascation, are infrequently ftbsenfsi in 
adults who develop a “reinfection type” of disease after a conversion from a 
negative to a positive tuberculin sen.sitivity. The ro.asons for this condition .are 
readily given. The calcifictl remnants of a healed pritnary infer! inn are fre- 
quently too small to l>e recognizable rocntgonologically. or .are sn phaccMl | ha! t Ivy 
would not be evident in the u.^ual roentgonograjdue positions. Hie luivun! *,f 
caseation in lymph nodes in primary tuberculosis in the adult is very ftequ ''nth- 
loo little to c.au.so any apprci'iable enlargement of the Jcvh"^. It is nn wonder 
that the most ardent .supporter.-: of the dogma that phthisi-: -a “rrinfr' tion" 
tubeunilosis arc unable to differentiato roentgenologic.'-tlly b- twv-n a j.hmary 
and a reinfection tlisi’ase in the atlult. 

Opic (1) and Torjdan (7) are advoc.atc.< of riwntp'-nozninv- >>f hu'.::- if! 

studies such as the one under dbcis.ssifin. 'llu- atjthor acre--’ that j-nudi ca’r:;'-! 
foci.csi>erially in tlw lung, may Iv- niot>' quickly and c.-.'-ilyri' tv-t'- l by n*' iUr- f -- 
grams but small foci of casoatinn and of fjbni"-is v. il' f.nii tu h.- u-r,: !.- a - i irs t! ■ 
lilms. It would 1"' most unuwtun.nte to h.'iVc th<- nH-ntr'-recTan! rvp;;.*'" f \- 
pr-rieuced fight asid tritinesi pidpatien in thio cx-amifiati tn '-f fr- -b. tb*- ;'-- , jf t r *' 



52G 


K. M. MEDIAn 


roentgenograms of excised liings are utilized there still rcniains the necessity for 
xerj thorough dissection to reveal small foci not visualized in the roentgenograms. 

A fairly definite idea of the location of the oldest cavity ivas possible in the 
majority of the cases and, with one exception, the location was in the upper 
portions of pulnionarj* lobes. In the e.xception, the small cavity was in the 
diaphragmatic portion of a lower lobe. The cases showed the usual and peculiar 
pattern of phthisis. 'I’liis occurred in both primarx- and reinfection cases, pro- 
vided it was possible to establish on morphological grounds a distinction between 
primarj’ and reinfection disease. It would seem that entirely too much emphasis 
has been placed upon rcinfcclion as the cause of phthisis. 

That a large majority of individuals localize and heal primarj' tuberculous 
infections is evident from the frequent calcified primarj'^ complexes found 
at necropsy. It is probable that m.any reinfections are also similarlj' han- 
dled although proof of this is not so readily obtained. Apparently the factors 
which permit the development of a progressive disease are peculiarities of certain 
areas of lung tissue and of conditions x\-iflun an individaual which to date have 
escaped detection. One evident fact is that an ability to heal a first infection is 
no guarantee that a subsequent infection will be similarly controlled. Whenever 
tuberculous foci in upper portions of pulmonarj* lobes progress to the state that 
they assume clinical significance, which includes the earl\- indistinct roentgeno- 
graphic shadows of “minimal’' disease, the condition is of serious import irrespec- 
tive of whether it is a primarj’ or a reinfection lesion, and also irrespective of the 
age of the adult. It would seem advisable to relegate the present concept of 
phthisis as a “reinfection” disease to a place of lesser importance for bj’ no 
means can it e.xplain all cases of progressive disease in adults. 

COKCLTJSIONS 

1 . An analysis of 100 adults dying from tuberculosis is presented with reference 
to the incidence of “primarx'” and “reinfection” disease on the dogma that 
caseous nodes indicate a progressix'e priraarj- infection and calcification in 
lymph nodes a he.aled primary’ infection. In this connection, the term reinfection 
is used in the sense that a prexdous infection had been healed. 

2. Thirty-four per cent of the cases died from a primary infection. Twentx’- 
eight per cent of the cases died from a reinfection. Sex'enteen per cent had both 
calcified and caseous nodes and may be interpreted as dying from a reinfection 
disease which acted like a pnmary infection. Tiventy-one per cent of the cases 
had neither caseous nor calcified nodes. Thej’’ may be regarded as dpng from 
(/) a progressix-e incomplete primarx' complex tuberculosis or (5) a reinfection 
disease in which an incomplete primary complex had healed. 

3. The pattern peculiar to phthisis was present in these cases irrespective of 
the conditions obserx'ed in the Ij-mph nodes. 

4. It is evident that all cases of progressix'e pulmonar 3 ’’ tuberculosis in the 
adult cannot be explained on the basis of a reinfection, and it would appear to be 
equally difficult to explain them on the generally accepted interpretation of the 
influence of hx'persensitixnty in reinfection. 
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5. For the development of progressive pulmonar}-- tuberculosis, that is, phthisis 
in the adult, it is essential that the tubercle bacillus become lodged in the cephalic 
portions of pulmonary lobes whether it be a first or a subsequent infection. 
Beyond this fact all explanations are nebulous and await clarification. 


CONCLUSIOXES 

La Incidencia de la Tubercidosts Primaria y dc Reinfcccion coma 
Causa de Muerlc cn cl AduUo 

1. Este analisis de 100 personas adultas que murieron de tuberculosis prcsCn- 
tase con referenda a la incidencia de enfermedad “primaria” j' de “reinfccci6n”, 
a base de la teoria de que los ganglios caseosos indican infecci6n primaria evolu- 
tiva y los calcificados infeccidn primaria cicatrizada, usandosc cl ttirraino dc 
reinfecci6n en el sentido de que una infeccidn previa ha cicatrizado. 

2. Un 34 por ciento de los enfermos murieron de una infccci6n primari.a, y un 
28 por ciento de una reinfecci6n. Un 17 por ciento tenfan tanto ganglios calci- 
ficados como caseosos, pudiendo interpretarse la muertc como debida a una 
reinfecci6n que actu6 como infeccidn primaria. En 21 por ciento do los casos no 
habia ganglios caseosos ni calcificados, y la muerte puede considcrarso como 
debida a: (1) una tuberculosis compleja primaria incompleta evolutiva o (C) una 
enfennedad tipo reinfeccidn dcspu& dc habor curado un complcjo prirnario 
incomplcto. 

3. Independionte del cstado observado cn los ganglios linfdticos, cn cstos casos 
cxistfa cl patrdn peculiar dc la tisis. 

4. Es manifiesto quo no pueden explicarse a b.asc dc roinfcccidn (odos los ca.'io® 
de tuberculosis pulmonar evolutiva cn cl adulto, y parcce igualmcnto diffcil 
explicarlos tomando la intcrpretaci6n aceptada gcncnalmcntc del innuj<i dc la 
hipersensibilidad cn la rcinfeccion. 

5. Para cl dcsarrollo de la tuberculosis pulmonar evolutiva, cs deeir, tisis, cn 
cl adulto cs indispensable que cl bncilo tubcrculoso sc aloje cn l.as purcionos 
cefalicas de los Idbulos pulmonares ya sc Irate dc infcrci6n primaria o .siibsi- 
guicntc. A partir do aid todas las cxplicacionc.s rosultan nebulosas y TU'rc-it.an 
c.«clarac,imiento. 
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STREPTOMYCIN SENSITIVITY OF TUBERCLE BACILLP 

Studies on Recently Isolated Tubercle Bacilli and the Development of Resistance to 

Streptomycin in vivo 

GUY P. YOUMANS^ and ALFRED G. KARLSON^ 

Using the H37 strain of Mycohacterium tuherculosis, Schatz and Waksman (1) 
first demonstrated that tubercle bacilli were susceptible in viiro to the bacterio- 
static action of streptomycin. Subsequently, Youmans (2) discovered that the 
growth of 5 additional strains of virulent, human type tubercle bacilli was 
decidedly inhibited in vitro by streptomycin. Feldman, Hinshaw and Maim (3) 
have proved that streptomycin has a marked suppressive action on experimental 
tuberculosis of guinea pigs, and Youmans and McCarter (4) have found this 
agent effective in the control of experimental tuberculosis of white mice. 

It has been noted that with other bacteria (5) there is considerable variation 
in sensitivity to streptomycin between different strains of the same species. 
For this reason it was advisable to determine not only the sensitivity of strains 
of tubercle bacilli isolated from patients before treatment with streptomycin 
was started but also the range of sensitivity to streptomycin likely to be en- 
countered among recently isolated strains of tubercle bacilli. The relative 
sensitivity of human, bovine and avian strains of tubercle bacilli to streptomycin 
was also determined. 

In a preliminary communication by Youmans, Williston, Feldman and Hin- 
shaw (6) it was reported that tubercle bacilli became resistant when exposed to 
streptomycin either in vivo or in viiro. The present paper reports further 
observations on the development of resistance to streptomycin by tubercle 
bacilli, isolated from patients who were undergoing treatment with this agent. 

Observations on the development of resistance to streptomycin in vitro will 
be reported in a separate communication. 

JIETHODS 

Isolation of the strains of tubercle bacilli were made chiefly from a large number of 
patients who were suffering from various clinical types of tuberculosis; a few specimens 
were obtained at necropsy. Specimens of sputum and gastric washings from each patient 
were mixed with an equal volume of 3 per cent solution of sodium hydroxide, shaken in a 
Kahn shaker for fifteen minutes and placed in an incubator at 37°C. for thirty minutes. 
The mixture was then neutralized with 8.7 per cent solution of hydrochloric acid and 
centrifuged. The sediment was transferred to four tubes of glycerinated egg-yolk agar 
and four tubes of egg-yollc agar which contained no glycerine.'* Urine and suspensions 

1 This work was aided in part (G. P. Y.) by a grant from Parke, Davis & Company 
Detroit, Michigan. ■’ 

= From the Department of Bacteriologj', Northwestern University Medical School 
Chicago, Blinois. ’ 

= Division of Experimental Medicine, Mayo Foundation, Rochester, Minnesota. 

* Nonglycerina ted medium, as well as that which contains glycerine, is used in the culture 
of all specimens from new patients to facilitate the isolation of any bovine strains since 
bovine strains do not grow well, on original isolation, in the presence of glycerine. ’ 
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of tissues were treated with oxalic acid according to the method of Corper and Uyei (7) 
and cultures were made .in the manner just described. 

• Cultures were examined weekly. Selections for tests of sensitmty to streptomycin 
were made when colonies were large enough to be scraped off and placed in suspension, 
usually after three to six weeks of incubation. 

The sensitivity of the strains to the bacteriostatic action of streptomycin was deter- 
mined by a modification of the method pre\iouslj’' described (2-7). This method, m 
detail, is as follows : 

A modified Proskauer and Beck sjmthetic medium of the following composition was 
employed: 


Asparagin 0.5 per cent 

Monopotassium phosphate 0.5 per cent 

Potassium sulfate 0.05 per cent 

Glycerol 2.0 per cent 

The above ingredients are dissolved in the order given in distilled water, care being 
taken that each ingredient is completelj' dissolved before the next is added. The h 5 ffrogen 
ion concentration is then adjusted to pH 7.0 with 40 per cent sodium hydroxide, then add: 

Magnesium citrate 0.15 per cent 

This constitutes the basic medium which is sterilized in the autoclave at 15 lbs. pressure 
for twenty minutes. To tliis medium is then added aseptically, for the purpose of ob- 
taining more rapid growth, enough sterile human, bo\dne or horse plasma or serum to 
t make a final concentration in the medium of 10.0 per cent. The plasma or serum is steri- 
lized by filtration through a Berkefeld or other suitable bacteriological filter. 

Glassware: All glassware, tubes, flasks, pipettes, etc,, should be thoroughly cleaned with 
either soap and water or cleaning solution and rinsed seven to eight times with tap water 
and three to four times with distilled water. 

Test tubes of any size may be employed, but care must be taken to adjust the volume 
of medium per tube to tiie size of the test tube. The maximum volume of medium used 
in test tubes 200 x 25 mm. is 10.0 ml. In test tubes 150 x 20 mm. the volume should not 
exceed 5.0 ml. Smaller volumes can be used to advantage. One of us (A.G.K.) emplo 3 'ed 
4.0 ml. volumes in 15 .x 150 mm. test tubes. All glassware, including pipettes, is sterilized 
in the autoclave at a pressure of 20 lbs. for twenty minutes. 

Streptomycin dilulions: Streptomycin® is dissolved asepticall}' in the above medium in 
whatever concentration may be desired. We routinely emploj’’ twofold dilutions wliich 
range from 100 micrograms per ml. to 0.095 micrograms per ml. Higher concentrations 
are employed as needed. When preparing serial dilutions it is important to use separate 
pipettes for each dilution. Otherwise, not onty will the dilutions be inaccurate but, due 
to carry over, inliibition of growth may occur several tubes lower than it should. 

Since we have found that the potency of streptomycin was not lost even when the me- 
dium in winch it was contained was stored in the refrigerator at 10°C. for as long as five 
weelvS, it is economical to prepare as many as a hundred tubes of each concentr.ation of 
streptomj’^cin at one time and store them for future use. 

‘ Furnished to A. G. K. through the courtesy of Merck & Co., Rahway, New Jersey. 
Furnished to G. F. Y. through the courtesy of Dr. L. A. Sweet, Parke, Davis & Company, 
Detroit, Michigan. 
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Preparaiion of suspensions of iuberde bacilli: A few flakes of growth of the tubercle 
bacillus strain to be tested are placed in one drop of 0.01 molar phosphate buffer or medium 
in the bottom of a sterile mortar. These are ground by hand for a few minutes until a 
relatively homogeneous suspension is obtained. This is diluted to a volume of 5 to 15 ml. 
by the gradual addition of sterile buffer solution. The resulting suspension is then tr.nns- 
ferred to a sterile test tube and allowed to stand for thirty minutes. The larger co.arsc 
clumps will settle out leaving a relatively fine homogeneous supernatant suspension. Tliis 
supernatant suspension is transferred bj* decantation or aspiration to a sterile test tube. 
Ten to 15 such suspensions can easilj’ be prepared in an hour. 

These suspensions may be standardized in several wajn. Since a tenfold variation in 
the amount of inoculum will not affect the endpoints of streptomycin sensitivity, an ac- 
curate standardization is not necessary'. However, an inoculum should be chosen that 
vdll give good growth in a relatively short time and yet not be so large tlmt false growth 
readings will be made. 

The best, and most rapid, method of standardization is the use of turbidimet ric mc.asurc- 
ments in any suitable photoelectric colorimeter. 

If such an instrument is not available, use of Hopkins vaceme centrifuge tubes is rapid 
and not laborious. jVn aliquot of 1 to 5 ml. of each suspension is transferred to a Hopkins 
vaccine centrifuge tube and centrifuged at high speed for thirty minutes. Tlie jMckcti 
tubercle bacilli in the tip of the tube are measured in terms of cubic millimeters and ar- 
bitrarily each cubic millimeter is assigned a wet weight of 1.0 milligram. 

After standardization the suspensions are diluted so as to cont.ain the desired inoctihim 
for each tube in 0.1 or 0.2 ml. of phosphate buHer or medium. The inoculum to Iw pre- 
ferred should be from 0.1 to 0.5 mg. for each tube (wet weight Hopkins tube v.aluc). 

Duplicate tubes of each streptomycin dilution and appropriate control tul>es of mctliiim 
arc inoculated with 0.1 or 0.2 ml. containing the desired amount of tubercle bacilli. Tlie 
tubes should be inoculated rapidly to minimize the settling out of tul)crrlc bacilli in the 
pipette. The tubes should be shaken ^^go^OHsly after lx:ing inoculated and then incubated 
at 37“C. 

Growth of tubercle bacilli nail frequently be c\ndcnt as early ns two to thicc ilnys ."Mai 
final readings can often be made .as early ns four to five days after inoculation. Hnv.cvrr, 
since larger amounts of growth arc c.asicr to observe, we haw found (hat an inrulwUt ri 
period of seven to fourteen days is the most satisfactory l>cfore making the fuinl reading. 

In this medium the tulwrclc bacilli grow at the bottom and up (he sides of the tulv'- Ic.av- 
ing the supernatant clear. '\Micn the tubes arc gently sli.aken fi.akcs of tul'c.'do lorilii 
swirl through the medium. This flaky tyjx; of gro^^1h is very charaefen.' tic and uith a 
little c.\pericncc is readily distinguished from .my contamin.ating organism. 

The Ic.ast amount of slrcploinycin which completely this rulemri’rv'-c f.;d- 

merged, deep-seated) growth is rccordtal as the streptomycin •c.mitiviiy of th- Hrain 


iKiing tested. 

The rcliabilitv of the mctluxl dcscribe<l for determining the sm-itiv.-ty of Jo-VkIc 
bacilli tostrcptomvcin is such th.at no sipiific.ant tiitTcrtr.crj- ^wtv obtained! vhrn 
strains were tested indc{>cndcntly in .‘.•cp.a.rate Inl^onstonns. tr-u and 

examinations of the same cultures for several menlh.s g'Vr ^.'srsja.-' • 

w.as never gnvitcr than a plus or minus one udut.’on; th^ inhfrtr.t fttx , « - . r ^ 


In t.nblc ] .nrt' t.abtilatod the results on the tests « 
of (uIk'itIo. bacilli for ss'nsitivity to strvptumycin 
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tubercle bacilli of human tjTpe; animal typing tests for pathogenicity were not 
done. The results show that a majority of the strains were highly sensitive to 
the bacteriostatic action of strep tomj^cm: 90 per cent of them were inhibited by a 
concentration of less than 2 micrograms of streptomycin per cc. of medium. 
None of the strains exhibited an extremely high natural resistance to strep tomj^- 
cin. All of these strains were obtained from patients prior to treatment with 
streptomycin. 


TABLE 1 


Sensitivity of ISl recently isolated human strains of tubercle bacilli to streptomycin 


STRAINS (131) 

EFFECTIVE CONCENTEATIOK OF STREPTOUYCIN, 
MICEOGAUS PEE m.. 

6 

0.095 

26 

0.19 

44 

0.39 

26 

0.78 

16 

1.56 

9 

3.12 

3 

6.25 

1 

12.5 


TABLE 2 


Sensitivity of 16 bovine and 14. avian strains of tubercle bacilli to streptomycin 


BOVINE STRAINS (16) 

EFFECTIVE COXCENTEATIOM OF STEETTOiTYCIK, 
UICSOGEAM5 PEE ML. 

3 

0.095 

5 

0.19 

4 

0.39 

2 

0.78 

1 

1.56 

1 

3.12 

AVIAN STRAINS (14) 


1 

0.39 

2 

1.56 

5 

3.12 

2 

6.25 

3 

25.0 

1 

50.0 


■ -In table 2 are reported the results of tests of 16 known bovine and 14 known 
a\daii strains of tubercle bacilli for sensitmty to streptomycin. The degree 0 
sensitivity of bo\dne strains appears to be of about the same order as that 0 
human strains. A majority of the a%ian strains appear to have greater natura 
resistance to the bacteriostatic action of streptomycin than do human or bo\nne 

strains. 
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TABLE 3 

ScnsiiivHy to streptomycin of tubercle bacilli isolated from patients during treatment 

with streptomycin 


i/ays Avr-ari- rfiilv j Effective ccncca- 

edminis- ire ' ' adminis- tratira, mino- 

tered aoic, ir.g. tcred. g. paia? per ml. 
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treatment with streptomycin. In addition, in cases 5, 6, 7, 8 and 9 the results of 
tests for sensitivity to streptomycin made on strains isolated prior to treatment 
are also given; these results, along with othem, were also used in preparation of 
the data presented in table 1. 

The data presented in table 3 are not complete enough to warrant conclusions 
as to clinical significance but certam facts are apparent. Cultures isolated from 
patients who have been given 1 to 2 g. of streptom 3 Tin daily for several months 
may have much greater resistance to the drug in vitro than cultures isolated prior 
to treatment. Whether this increase in. resistance to the drug is gradually 
acquired bj' the tubercle bacilli or appears suddenly as a result of survival of 
resistant strains normally present is not discernible from our data. Of special 
interest in this regard is case 15 in which tubercle bacilli in cultures of urine ob- 
tained thirty-four days after treatment was started were sensitive to streptomy- 
cin in concentration of 0.39 micrograms per cc., whereas tubercle bacilli in 
cultures obtained twelve da 5 '-s later were resistant to the substance in concentra- 
tion of more than 2,500 micrograms per cc. 

The method used for determining the sensitiviW of tubercle bacilli to strep - 
tom 3 '-cin permits detection of onl 3 ’’ those bacilli which have the greatest resistance 
to the drug; such bacilli are detected even though they ma 3 ’’ be present in a 
culture in exceedingly small numbers. We have not determined whether or not 
both sensitive and resistant strains may be present in the same cultures.® At 
present we do not know what clinical significance may be attached to the pres- 
ence of streptomycin-resistant strains of tubercle bacilli in treated patients. 

CONCLUSIONS 

The majority of tubercle bacilli isolated from patients prior to treatment with 
streptomycin are sensitive in vitro to streptomycin in concentrations of less than 
2 micrograms per ml. of medium. Ninety per cent of 131 strains studied were 
inhibited by the drug in concentration of 1.56 micrograms or less per ml. of a 
liquid medium w'hich contained 10 per cent horse, beef or human plasma. 

Bovine strains of tubercle bacilli apparently exhibit the same order of sensi- 
tivity to streptomycin as those of the human type. 

Avian strains of tubercle bacilli are somewhat more resistant to the action of 
streptomycin in vitro than are mammalian strains. 

Cultures of tubercle bacilli isolated from patients after several months or more 
of treatment with streptomycin exhibit resistance to streptom 5 'cin in vitro 
several thousand times as great as that of cultures isolated prior to treatment. 

The clinical significance of the resistance to streptomycin deve ope 3 
tubercle bacilli is not definiteb^ established. 

CONCLUSrONES 

Sensibilidad de los Bacilos Ttiberculosos a la Bstreptomicina 

La mayoria de los bacilos tuberculoses aislados de los enfermos antes dc recibir 
la estreptomicinoterapia son sensibles in vitro a la estreptomicina a concen ra 

* This phase of the question is now under investigation in the laboratory of one 

<A. G. K.). 



STREPTOMYCIX SENSlTIAnTY OF TUBERCLE BACILLI 


535 


ciones de menos de 2 microgramos por ml. de medio. Xovcnta por ciento dc 131 
cepas estudiadas fueron inhibidas por la droga a una concentraci6n de 1.50 
microgramos o menos por ml. de un medio Mquido que contenia 10 por cicnto dc 
plasma equino, bovino a humano. 

Las cepas bovinas de los bacilos tuberculosos mauifiesfan aparentemenie cl 
mismo tenor de sensibilidad a la estreptomicina que las del tipo humano. 

Las cepas aAnarias son algo mas resistentes a la acci6n de la estreptomicina 
in vitro que las de mamifero. 

Los cultivos de bacilos tuberculosos aislados dc enfermos tratados por varies 
meses con estreptomicina manifiestan una resistencia in vitro a la estreptomicina 
varies miles de veces mayor que los cultivos aislados antes del trataraiento. 

No se ha establecido definitivamente el significado clinico dc la resistencia 
a la estreptomicina desarrollada por los bacilos tuberculosos. 
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STREPTOMYCIN RESISTANT STRAINS OF TUBERCLE BACILLr--’ 
Production of Streptomycin Resistance in vitro 
ELIZABETH H. WILLISTON and GUY P. YOUMANS 

That the sensitivity of bacteria to certain antibiotics can be altered by con- 
tinued exposure both in vivo and in vitro has been shotvn bj’' many investigators. 
The publications of Selbie, Simon and McIntosh (1) and of Gallardo (2) and 
others report the appearance of penicillin-resistant strains of Staphylococcus 
aureus in patients treated with penicillin. Resistance to penicillin has also been 
produced in vitro. In tliis connection Abraham, Chain and coUaborators (3), 
McKee and Houck (4), Rantz, Lowell and Ivirby (5), Rammelkamp andiMaxon 
(6), and othei-s have succeeded in producing penicillin-resistant strains of a num- 
ber of pathogenic bacteria by repeated exposure in broth cultures to increasingly 
higher concentrations of the dnig. 

Buggs, Bronstein and associates (7) reported in 1946 that streptomycm- 
resistant strams had been isolated from patients receivmg treatment with that 
drug. Staphylococcus albus, Staphylococcus aureus, Psciidornonas ’ 

Proteus vulgaris, alpha hemoljdic streptococci, diphtheroids 
iader aeroces and beta hemolytic stmptococc. n-ere shoan to detel^ s^ch 

resistanee in the patient. Streptomycin resistance ^jdueedm^^^ 

strains of gonococcus and 9 strains of meningococcus j Hin‘?haw (9) 

In a preliminary report Youmans. Williston 
showed that some strains of tubercle bacilli isola e P organism is 

tomycin treatment showed a marked resistance, m ic ^ patient, 

not L exception in its response to -Pe^^ed 

At this time, 2 strains of Mycobacterium ^ of ovl a thousand- 

tomycin in vitro and had developed an increase m j 18 

fold. The present paper details the results obtamed followmg exposu 

strains of M. tuberculosis to streptomycin in vitro. 

METHODS 

The cultures used were avian, bovine and Mth active 

Rv. The human and bovine stmins had streptomycin therapy 

tuberculosis who, with 2 exceptions (cases 6 and 90, had 

'l^irmSiumccctciurng pbema and sCreptomycic prepared as deserW hy 
1 From the Department of Bacteriology, Northwestern Umver.itj Medica 

™ aided by a -eae.reU .rant irem P.rhe, Davis . C»paay. Be.ro. 
Miohigaa. . t „f Dr. L. A. Sweet, Parke, D.v» . 

J Streptomycin was furmsiiea ruru b T-„rFon 

“S in the artie.e repaded by G. P. 1— “d A. G. K. - 

on page 529 in this journal. 
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Youmans (10, 11). This was tubed in 5 ml. amounts in test tubes 20 by 150 mm. Sus- 
pensions of the tubercle bacilli selected for e.xposure were made in .01 molar potassium 
phosphate buffer at pH 7.0 and 0.25 mg. of these suspensions served a-s the inoculum for 
each tube. The streptomycin dilutions ranged from 1,000 micrograms to 0.095 micro- 
grams per ml. and consisted of 13 different dilutions. Exposing the culture each time in 
all dilutions served both to make the exposure and to measure the amount of resistance 
developed. At one- to two-week intervals transfer was made from the tulie showing 
growth and containing the greatest amount of streptom 3 'cin. 

Two methods were used for tliis ree.xposurc of a given strain to stroi)tom.vcin. In one, 
the bacteria from the streptomycin tubes were planted on egg medium and incubated till 
the growth was abundant enough to grind and resuspend for a further ex]iosurc. In the 
second method the organisms from the tube with the most streptomj'cin showing growth 
were used as inoculum for all the tubes of the next exposure. Xcithcr method showed any 
consistent advantage over the other. 

At intervals comparative tests using the parent strain of the test organism were run. 
A test of the potency’ of the streptomj’cin dilutions w.as made bj" planting the H37Rv 
strain in a series of dilutions from each batch of medium used. Within the limit of error 
of the method tliis strain was inhibited b\' the same amount of strcptomj’cin each time. 


RESULTS 

Nine strains of M, Uthcrculosis (7 human, one avian and one bovine) dcvelopwi 
at least a thousandfold resistance to streptomycin (table 1). The time of ex- 
posure varied from 52 to 120 days. Nino other strains (one bovine) .showed 
somewhat less increase of resistance when exposed from CG to 1 17 day.s. Of these 
last, 3 developed onlj* a fourfold resistance and one developed onl\* a twofold 
resistance after eighty-five da.vs. 

Table 1 shows the total time in days each culture was incubated in the presence 
of streptomj'cin. In view of the fact that the streptomycin .<lowl 3 ' derre.ase.': in 
potenej' during incubation, these figures do not indicate the true concentration 
of streptomj'cin. 

The rate at which the resistance to streptomycin increased followed no par- 
ticular pattern, at Icjist so far as the method u,=cd could detect. Some cultures 
showed a rather stcad.v increase in the amount of streptomycin they could witli- 
stand in succo-ssive culture generations; others made little pn'gre.ss in tlin^’ nr 
four culture generations and then suddenl.v inrrea.'-wl markedh* in rceist-anm. 

As has been noted previousU* In* Youmans (10). nonresistant stniin*; of .If. 
Icrculosis in tlio synthetic mefiium jilus pla.Krna g.a’ve a rath'T sh.aq? litv of 
demarcation between the dilutions which inlul.'itc<I and thos'* winch did r. *t 
inhibit. Some strains which hrul bwn expos‘'<l to strcptoniyrin for s-'-.v-ra! 
generations showed n tendency to “taper off.'* to give sliglit goovt;’. in 1 or ,5 
dilutions more potent than the one which pennitted abundnn* grvc,\;li. 

After a .'Strain had Iwomo res'istant to l.(XXt miemgranw it w.--.s plnr.v .i c;. 
Ilcrrold’s egg ag.ar shun and test^'d mun time to time to detj-rt :ir,y I *-- of 
property’. One strain, II.'oUv. w.os olv.cna'fl for eleven months me! fr.ihd t ? 
show any less of resistanci'. The <*thrr f-tndns shnvr.i r. * marKoi rl.'crc' ^ f 
rosistanee after fot'.r tvs six mor.th.s. 
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One ml. amounts of a filtrate of a culture of resistant H37Rv were added to a 
dilution series of streptomycin in broth and plasma and inoculated with a 
sensitive strain of H37Rv. The streptomycin showed no lack of potency in the 
presence of the filtrate. 


TABLE 1 


Sireptomycin resisiance developed in vitro of strains of M. tuberculosis 


STRAIN AND 
TYPE 

SOURCE 

I£AST AMOUNT OF 
STREPTOMYCIN IN UICRC 
GRAMS PER ML. RE> 
QUIRED TO INHIBIT COM 
PLETELY GROWTH OF 
ORIGINAL CULTURE 

)- STREPTOMYCIN RE- 

PONSE AFTER EXPOSURI 
(MICROGRAMS PER 
ML.) 


Human 





1 

Sputum 

0.195 

>1000 


23 

Gastric washing 

0.7S 

>1000 


24 

Gastric washing 

0.19 

>1000 


52 

Gastric washing 

3.125 

>1000 


60 

Lymph node 

0.095 

>1000 


100 

Gastric washing 

1.56 

>1000 


Bovine 





69 

Urine 

0.095 

>1000 


Avian 





40 

Stock culture 

3.12 

>3200 


Human 





H37Rv 


0.7S 

>1000 


H37Rv 


0.78 

>1000 


6 

Urine 

3.12 

12.5 


15 

Gastric washing 

0.78 

3.125 


20 

Gastric washing 

0.78 

50.0 


21 

Gastric washing 

0.39 

3. JZo 


97 


1.56 

500.0 


110 

Cervical Ivmph nodes 

0.78 

500.0 


117 


1.56 

12.5 


120 

Sputum 

1.56 

3.125 


Bovine 





118 

Urine 

0.39 

1.56 

— 


IOT.\L 
NTTITBES or 
DAYS 
EXPOSED 


94 

96 

86 

57 

91 

120 


99 


52 


63 

56 

98 

66 

100 

77 

112 

lOS 

92 

So 


117 


Patients from whom 7 of the strains were isolated subsequently received 
streptomycin and eventually developed streptomj’cin resistant strains m 
(strains 24, 100, 69, 6, 15, 20, 118 (table 1)). 


SUMMARY 

Fourteen out of IS strains of 31. tuberculosis developed 
streptomycin when cultured for successive generations in ™ * . 

plasma and streptomycin. Three strains showed only a ° thcTatc at 
resistance, and one only twofold. There was a wde variatio 
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which tiie resistance developed. Nine strains showed at least a thousandfold 
increase in resistance after from 52 to 120 days' ejqposure; other strains showed 
less increase of resistance. Resistance was maintained for as long as eleven 
months. 


SUMAniO 

Cepas Eslrcptomicino-rcsislentcs de los Bacilos Tubcrculosos 

Catorce de 18 cepas del M. tuberetdosis mostraron resistencia bicn dolinida a 
la estreptomicina despufe de ser cultivados durante gcneraciones succsivas cn 
caldo sint^tico con plasma y estreptomicina. Tres cepas solo cuadniplicaron su 
resistencia, y ima s61o la dobl6. Vari6 sumamentc la rapidez con quo .«e 
desarroll6 la resistencia. Nuevo cepas revelaron un aumento por lo menos de 
mil en su resistencia al cabo de una exposici6n de 52 a 120 dlas; otras revelaron 
menos aumento. La resistencia se mantuvo hasta once mescs. 
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THE EFFECT OF GLYCEROL AND RELATED SUBSTANCES ON 
THE GROWTH AND THE OXYGEN UPTAKE OF THE 
TUBERCLE BACILLUS'' * 

HUBERT BLOCH, E. MATTER and EMANUEL SUTER 

Glycerol is kno'mi to play a particular part among the nutrients in the culture 
of M. iuberculosi's in sjmthetic media. For most strains, glycerol is the best or 
Oven the onl}’’ usable source of carbon. On the other hand, if tested in the War- 
burg apparatus as substrate for bacterial cell metabolism, there are many respira- 
tion-promoting compounds with much more intensive effects than glycerol, be- 
longing to various chemical groups, for example, aliphatic acids and alcohols, 
derivatives of benzoic acid, carbohydrates, etc. There does not seem to exist 
an}’^ direct relation between the growth- and the respiration-promoting faculty of 
a substance. On the contrar^^ a respiration-promoting substance can promote 
as well as inhibit bacterial growth, or even be without an}’’ influence on it (Bloch, 
1942). Considering these facts it is not surprising that the respirator}’^ effect 
of glycerol does not correspond to its outstanding grondh-promoting ability. 
However, it was promising to compare the action of glycerol with that of chemi- 
cally related compounds, with the aim of gaining a better understanding of the 
structural properties of substances, necessary, if they are to act both as respira- 
tory stimuli and as grovdh-promoting compounds. 

RL4.TEKIALS 

We used the follondng substances for our e.xperiments: 

(I) Natural glycerol. 

(II) Synthetic glycerol: Prepared from isopropj’lalcohol according to Bloch, Erlenmej’er 
and Furger (1944). 

(III) a-monoacetylglyccTol: From acetjd-acetone-glj’^cerol according to Fischer and 
Pfahler (1920). 

(IV) a-a'-diacetylglycerol: From glycerol and glacial acetic acid (Seelig, 1S91; Geitel, 
1897; Wegschneider, 1913). 

(V) Triacetylglycerol: From glycerol and acetic anhydride (DRP 347 897; Friedlandei , 
U, 159, 1921). 

(VI) Acetone glycerol: Prepared according to Fischer (1895). 

(VII) C-methyl glycerol: From crotjd alcohol and HOCl by saponification with NaOH 

(Batahn and coworkers, 1937; Delaby, 1922). The compound is prepared, t lere 
fore, like II, not from glycerol, but by purely synthetic methods. v. . i ‘ 

(VIII) Glycerol-a-monomethylether: From Na methylate and glycerol monochlor j nne 
(Griin and Bockisch, 1908). . , 

(IX) Glycerol-a-monoisoamylether: Prepared by pouring a-monochlorhydrine rou^g i a 
dropping funnel into a boiling 2 per cent solution of isoamyl Na-alco lo a e i 
isoamyl alcohol. BP14: 130-132°C. 

1 From the Departments of Bacteriology and of Chemistry, Universitj of Basel, Ba- , 
Switzerland. 

^ Studies on the metabolism of tubercle bacilli. No. IX. 
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(X) a-«-diffZ 2 /ceroZe«;*er:CH=OH.CHOH-GHa- 0 -CHvCHOH.CH,OHPreparation: 

400 g. polyglycerol (prepared by heating glycerol with 1 per cent N aOH to 250 C.) ; 
1,500 g. acetone; 10 cc. concentrated HCl, six hours at 30°C., while stirring. The 
polyglycerol dissolves only partially. Neutralize with dry NajCOj, filter and 
distill. Dissolve the fraction 120-200°C. (14 mm.) in water and extract the 
diacetone-diglycerol ether with ether. BPu; 13S-140°C., yield 31 g. Dilute with 
30 cc. water and keep for two hours at 50-60“C. after adding one drop concentrated 
HjSO^. Neutralize with BaCOj, distill off the acetone, filter and distill. BPw: 
255 t- 257‘’C., yield 13 g. 

To prepare diglycerol of undetermined configuration (ethers a- a ^-0), see also 
Wright and du Puis (1946) . 

(XI) 3-aminopropane diol (1 ,2): From glycide and ammonia (Knorr and Knorr, 1899). 
■ (XI & XII) Mono- and diacelone glucose: Prepared according to Bell (1935). 

We have, then — excepting the last two — differently substituted derivatives of 
glycerol which in their physical properties are very closely related to glycerol it- 
self (colorless, water-clear, viscous liquids which can easily be mixed with water). 
The two acetone compounds of glucose have been chosen because glucose repre- 
sents the only compound that could replace in our previous experiments glycerol 
in the culture medium with no ill effects (Bloch, 1942). We experimented 
with the synthetically prepared glycerol to exclude any impurities in the natural 
glycerol. 

For the following experiments, the compounds were dissolved, buffered and 
neutralized. 


BACILLI 

’ The strain used was of human type and highly vu’ulent for guinea pigs. Bacilli 
were grow on a synthetic medimn of tire following composition: 

Ten to 14-day-old cultures were used. 

NaHiPO* 



MgSOi 

Sodium citrate 

Ferrous ammonium sulphate 

Glycine 

Glycerol 

Distilled water add 1,000 cc. 
pH adjusted to 7.0. 


. 3g. 

• 4g. 

.2.5 g. 
. .2.5 g. 

0.01 g. 

• 5g. 
. 25 g. 


METHODS 


Respiration Experiments 

Bacilli were filtered tlu-ough paper (Whatman No. 5), thoroughly .washed on 
the filter, suspended in distilled water and centrifuged at 3000 r.p.m for fifteen 
mmutes; this was repeated three times. The bacillary mass was then homo- 
geneously resuspended in 0.06 M phosphate buffer pH 6.8 to make approximately 
m^ t ry weight of bacilli per cc. One cc. of this suspension was fiUed into each 
Warburg vessel, the total volume being 2 cc. -b 0.2 cc. potassium hydroxide 
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Temperature of tlie thermostate was 37.0° C. Gas used was oxygen. TLe 
respiration of the buffer-suspended bacilli in the absence of any nutrient served as 
control. Glycerol-promoted respiration was measured in every experiment, 
glycerol being added in a concentration of 0.2 Mol/1. When combined with glyc- 
erol, different compounds increased the Qo, produced by this substance and 
gave thus an additional effect. As we showed in a previous paper (Bloch, 1944),' 
the Qo, produced by glycerol is to a large extent unaffected by the concentration 
of glycerol, so that an additional effect points to two separate and independent 
respiration mechanisms. 

Growth Experiments 

The compounds to be tested were added to the culture medium to replace 
glycerol; 50 cc. of culture medium (without gli-^cerol) were filled into 200 cc. 
Erlenmeyer flasks and incubated from three to five weeks at 37° C.; the cultures 
were then filtered through paper, dried in vacuo and weighed. Our results are 
based on the average weight of at least three parallel flasks. 

RESULTS 

Respiration Experiments 

{1) Natural and synthetic glycerol: No difference in the action of the two com- 
pounds on the respiration of tubercle bacilli can be seen. Both substances in- 
crease the o.xygen uptake by 94 ± 5.75 per cent (average of 35 experiments). 
The relative increase depends on how intensively the bacteria were washed, as 
the maximum absolute value reached with glycerol is constant. The values to 
be compared must thus be based on experiments with bacilli that have passed 
through the same washings. 

The oxygen consumption is of linear type during an e.xperiment of six hours. 
Since the lag phase of ilf . tubercidosis is five to eight days, a bacillary multiplica- 
tion cannot be expected during the short time of the e.\periment. 

We found glycerol respiration to be independent of the acidit}’’ of the medium 
■within a range of from pH 3 to 7, a fact already mentioned bj'' Loebel, Shorr and 
Richardson in 1933. 

(S) Esters of glycerol: The respiratory effect of the three esters of glycerol with 
acetic acid, that is, mono-, di- and triacetylglycerol, was investigated. If the 
respiration of tubercle bacilli is measured in different solutions of those esters in 
0.06 M phosphate buffer pH 6.8, we find a considerable increase of oxygen uptake 
dependent on the concentration of the substrates (table 1). A characteristic 
experiment is presen'ted in chart 1, from which two different facts appear: 

(а) Unlike glycerol, with which the respiratory quotient is almost independent 
of concentration, we find in the case of glycerol esters for each compound 
a definite and characteristic optimum. 

(б) The increase of the oxygen uptake produced by glycerol is considerably 
surpassed by that of glycerol esters. However, a combination of glycerol and 
glvcerol esters does not produce an additional increase of respiration. 

The question arose whether the glycerol esters are consumed as compound or 



TABLE 1 

The cjfccl of various conccnlradons of mono-, di- and triacclylghjccrol upon {he oxygen uptake 

of iuhcrcJe bacilli 


CONCXimtATION 


PES CEKT DtCEEASE OP OXVCE^' rPTAIE EPTECTri) BP 




Monoacetylglyccrol 

Diacctylglyccrol 

TrjacetyJsIjxtrol 

llci/l. 




0.5 

20G 

38 

14 

O.ICG 

400 

161 

129 

0.14 

0.06G 

4S8 

450 

430 

0.055 

308 

3SS 


0.05 


34G 

440 

0.033 



4S0 

0.025 



398 

0.022 



390 

0.018 

200 

211 

240 

O.OOG 

119 

132 

152 
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whether they are split, so that the ester parts, that is, gl 3 '’cerol and acetic acid, 
are utilized separately. Tubercle bacilli are Icnomi to contain esterases (for 
references see Michaelis and Nakahara, 1923). We showed their activity by 
shaking equal quantities of bacilli in 0.2 M solutions of the different esters and 
titrating the resulting acetic acid ndth 0.1 n NaOH, using phenolphthaleine as 
indicator (table 2). 

Moreover it is possible to show the esterase activity by the method of Rona 
and Lasnitzki (1924) in the Warburg apparatus, using a suspension of intact 
bacilli as well as cell-free extracts prepared by our method pre^^ously described 

TABLE 2 


The effect of the esterase of tubercle bacilli upon mono-, di- and triacelylglycerol 


TIME 

cc. 0.1 n NaOH 

Monoace tylglycerol 

Diacctylglycerol 

Triace tylglrcerol 

minutes 




5 

0.23 

0.26 

0.37 

10 

0.20 

0.28 

0.35 

15 

0.22 

0.29 

0.3S 

20 

O.IS 

0.28 

0.42 

25 

0.22 

0.42 

0.55 

30 

0.22 

0.32 

0.38 

35 

0.20 

0.30 

0.37 

40 

0.20 

1 0.28 

0.40 

50 

0.25 

0.38 

0.48 

55 

0.16 

0.30 

0.40 

65 

0.23 

0.40 

0.52 

75 

0.20 

0.41 

0.53 

85 

0.30 

0.51 

0.55 

Total 

2.S1 

4.45 

5.70 


Concentration of the substrates: 0.2 M, in a total amount of 50 cc. of distilled water. 
Temperature: 37° C. Titration with 0.1 n NaOH, with phenolphthalein as indicator. 
Enzyme preparation: 136 mg. (dry weight) bacilli per 50 cc. substrate solution. The 
spontaneous hydrolysis of the esters is insignificant under these conditions and can be 
neglected. 

(Bloch and Suter, 1946). In the beginning, the reaction is a linear one; later, 
the curve grows more flat, yet without reaching an endpoint within twent 3 ’’-four 
hours. 

The acid quantity determined by titration is smaller than the theoretical value, 
owing to the fact that a part of the liberated acetic acid is oxidized by the tu- 
bercle bacilli (Cutinelli, 1940; Franke and Schillinger, 1944). As will be seen 
later, respiratory intensity depends on the concentration of the acetic acid 
present. It is obvious, therefore, that identical concentrations of the three esters 
are oxidized wdth different intensity. As shovm in table 2, the bacillary enzyune 
liberates -unequal quantities of acids -within the same time unit. The optimum 
concentrations of mono-, di- and triacetydglycerol, thus, vary from each other. 
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On the other hand, conclusions as to the actual concentration of acetic acid 
can be drawn from the concentration of an ester at the maximum oxidation rate. 
These values are displayed in table 1. They correspond to 10 to 15 per cent of 
theoretical values and are roughly the same as the values in table 2. 

(S) Glycerol ethers: 

(a) Glycerol-a-monoisoamylether: When dissolved at 0.06 Mol/1, in phosphate 
buffer, this compound exerts a similar effect on bacillary respiration as salicylate, 
benzaldehyde and other substances (Bernheim, 1941; Bloch, 1944), that is, in 
higher concentrations the oxygen uptake is completely inhibited, but, when the 
concentration is reduced, it rises to a maximum. A characteristic experiment 
is shown in chart 2. 

. After having seen in the case of esters that they are split by esterases and that 
the promoting respiratory effect can be attributed to the liberated acid compo- 



Chart 2. The effect of different amounts of isoamylic alcohol upon the oxygen uptake 
of tubercle bacilli. 

nent, we suspected a similar behavior in the present case and tried to prove that 
the ether, too, can be split. 

Bernheim (1941) showed that isoamylalcohol increases the oxygen consump- 
tion of tubercle bacilli. We could confirm this fact and found in addition that the 
respiratory rate of the ether depends on concentration just as that for the acetic 
acid does (see later). Identical inhibitory or promoting effects can be seen with 
isoamylalcohol solutions one-half to one-third as concentrated as the correspond- 
ing molar concentrations of the alcohol-glycerol-ether. This relation depends on 
the speed of the splitting reaction, due to the fact that only the liberated alcohol 
is oxidized. In one point, however, this case differs from the experiments with 
acetic acid or glj^cerol-acetic acid-esters: the oxygen uptake reached with glycerol 
is nowhere surpassed. According to this, the combination of glycerol nuth iso- 
amylalcohol does not produce any additional effect. 

(6) Glycerol-a-monomelhylcther: This compound does not exert any effect on 
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bacillary respiration Avithin the limits of 0.2 to 0.001,25 lMol/1. Methanol is 
equally ineffective. Thus, we cannot affirm that this ether is split. We rather 
tliink it is not, otherwise the liberated glycerol should affect the oxygen consump- 
tion of the bacilli. 

(c) a-a-diglycerol ether: This compound does not exert anj’- inhibitor 3 ^ effect. 
The oxygen uptake is slightly increased to about 50 per cent of the glycerol effect 
with concentrations of 0.4 to 0.2 Mol/1. The increase being no greater, the 
ether does not seem to split and the entire compound is probablj’- used as sub- 
strate. 

(d) Acetone glycerol: This substance also increases the oxj^gen uptake, but less 
than glycerol. As in the previous case, we tliink that no splitting takes place, 
and this for two reasons: (1) after shaking bacillary suspensions with acetone 
glycerol, ei’^en for many hours, we were unable to detect anj”^ traces of acetone; 
(2) as seen in table 3, acetone when used separately exerts an inhibitor’’ effect 

TABLE 3 


The effect of glycerol, acetone, and acetone glycerol upon the oxygen uptake of tubercle bacilli 


SUESTEATE 

INdEASE (+) OE DnnBITION 

(— ) or on’flEN criAXE 

Glycerol 0.2 M 

per cenl 

±0 

+94 

Acetone glycerol 0.2 M 

+96 

Acetone glycerol 0.05 M 

+64 

Acetone glycerol 0,0125 M 

±0 

Acetone 0.2 M 

-9S 

AfiRtnnp 0. 012/5 M 

-44 




on the oxidation rate. From the lack of a similar decrease, when the compound 
is used as a whole, we conclude that no acetone is liberated. 

(e) Mono- and diacelone glucose: Unlike the corresponding glycerol compound, 
these substances are not utilized at all and so do not produce any effect, neither 
increasing nor reducing the respiration rate. 

(4) Other compounds: 

(а) C-methylglycerol: This substance, produced entirelj’^ sjmtheticalh', las 

the same effect on cell respiration as glycerol itself. ^ tt 

(б) S-aminopropane diol: This compound gives a strong basic reaction (p 
of the 0.2 jM solution in water: 10.25). Owing to this fact, respiration 
hibited. However, if neutralized, the substance exerts a slight increasing c cc 
(25 per cent more than control until 0.2 Mol/1.). 

(c) Acetic acid: This substance, too, has to be neutralized, as the increase o 
respiration produced bA’ acetic acid depends on pH. An optimum appears a 
pH G.l (see chart. 3). This behaAnor differs entireb' from that of gljcero . 
similar statement was made bj' Loebel, Shorr and Hichardson (1933) a\ icn icj 
used lactic acid and glycerol. 




Chart 4. The effect of various concentrations of sodium acetate upon the oxygen uptake 
of tubercle bacilli. The two curves represent two experiments with different amounts 
of bacteria. 

X X: 4.7 mg. dry weight of bacteria in each Warburg-vessel. 

• •; 8.3 mg. dry weight of bacteria in each Warburg-vessel. 


]\Ioreover, the respirator}'- rate depends on concentration of neutralized acetic 
acid (or sodium acetate) and rises tvith the concentration of the substrate (cliart 
4). This behavior, too, is different from that of glycerol (Bloch, 1944). 



54S 


BLOCH, JLVTTER AND SDTER 


The addition of 0.01 M KCN gives an inhibition up to 60 per cent for acetate 
and less than 30 per cent for glycerol. ’ 

There are, thus, three points where glycerol and acetate respiration differ 
from each other, dependence on pH, dependence on concentration and inhibition 
bj"" KCN. l\'e conclude from these facts that two enz 5 Tne-systems, belonging 
to different types, are acting in respiration in the presence of glycerol and of acetic 
acid, a conclusion which is further supported by the fact that the increases in 
o.xj’^gen uptake due to the two substances are added one to another when optimum 
concentrations are combined (0.025 M for acetate; 0.2 M for glj'^cerol). 

The dependence on pH of respiration in the presence of acetate also gives an 
easy explanation for the concentration optima observed in the case of gl 3 ’^cerol 
esters, the liberated acetic acid producing even in buffered solutions an unfavor- 
able pH for the respiration of the microorganisms, and, thus, a concentration 
proves most effective that does not correspond to the real optimum concentration 
found in neutralized solutions. 


Growth Experiments 

{1) Effect of substances increasing the respiration rate: It has already been de- 
scribed in a previous communication (Bloch, 1946) that there is no parallelism 
between the promoting effect of a substance on respiration and on growth of 
M. tuberculosis. Nevertheless, in substances so closely related to glycerol, we 
expected to find a more corresponding behavior. As vill be seen, this supposi- 
tion proved vTong. 

Substances to be tested were added to culture media in concentrations cor- 
responding to glycerol, that is, 0.2 Mol/I. The media used were the following: 

(o) Synthetic medium without glycerol. 

(6) Synthetic medium without glycerol -h 2 per cent normal human serum. 

(c) Nutrient broth agar. 

(d) Nutrient broth agar -f 10 per cent normal horse serum. 

The baciUi grown as control cultures on synthetic medium with glycerol gave 
in 65 experiments an average dry weight of 227.5 ± 22.3 mg. Each detennina- 
tion is based on the average weight of three culture flasks. 

The results of these experiments show that none of the substances tested is 
able to replace glycerol, even to a moderate degree. The addition of substances 
known to promote grovd;h, such as blood and serum, does not affect the resu t. 

DISCUSSION 

A comparison between the results of the respiration and of the growth experi- 
ments vdll once more confirm the fact that the action of a substance on 
the respiration and the action on the growth of tubercle bacilh" is of a ® ® ^ 
different order. The effects are totally dissimilar. This lack of parallehsm ap- 
pears to us especially impressive in the present case, because glycerol and tne 
majority of the compounds tested are chemically so closely related. Aonoo 
(1925) reported an axperiment in which tubercle bacilli were able to grow mt 
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acetic acid as the only source of carbon. The strain used in our experiments did 
not utilize acetate as nutrient, although its ability to use it for its respiratory 
metabolism was very marked. The lack of similarity mentioned above is even 
more striking in the case of methylglycerol and diglycerol ether, two compounds 
very similar to glycerol itself. The properties required in a substance that is to 
act as a growth-promoting factor seem, therefore, to be much more closely defined 
than those required in substances that increase respiration. A large number of 
different compounds are knovm which are able to increase the oxygen uptake of 
tubercle bacilli but only a few growth-promoting substances. With regard to 
inhibitory substances this relation is in one sense just inverted: we know a lot of 
compounds with inhibitory action on growth, but only a few acting as respiratory 
inhibitors (Bloch, 1946). 

These facts confirm the finding that respiration and multiplication of the cell 
are two entirely different mechanisms connected only in one point: multipHcation 
depends on an intact respiratory system, whereas respiration can function even 
if the multiplication apparatus is blocked. Therefore, the mechanism of multi- 
plication seems to be more specific than the system controlling respiration: its 
chemical differentiating power is a better one, as demonstrated by the small 
number of substances acting as nutrients; its fimction is more sensitive and there- 
fore easier to disturb, as shown by the comparatively important number of growth- 
inhibiting substances. 

Apparently different experiments have led to the same conclusions concerning 
the character of cell grovdh and multiplication of M. tuberculosis. However, as 
shown by Sevag (1944), these findings may be essentially the same when we come 
to microorganisms other than tubercle bacilli. Yet there is one difference: 
accessory growdh factors which play an important part in growth experiments 
with other microorganisms are not known to affect M. tuberculosis. The experi- 
ments with s 3 Tithetic glycerol have not suggested an eventual importance of 
similar still unknown substances. Nevertheless the findings of Drea (1942, 1944) 
must be taken into account; even with all possible precautions the necessary 
quantity of the inoculum is still considerable as compared with that of other 
microorganisms. We cannot, in any event, exclude the action of accessory 
growth factors that are, so far, unknowm. 

Our experiments do not explain the nature of the extraordinary part played by 
glycerol as nutrient in the metabolism of M. Uiberculosis, but they rather confirm 
it, showing the specificity of this compound when compared with the action of 
chemically closely related substances. 

SUMMARY 

1. The influence of 12 different compounds, chemically related to glycerol, 
upon the respiratory metabolism and the gro'wth of tubercle bacilli w'as investi- 
gated. The majority of the substances increased the oxygen uptake of the bacilli, 
but none was able to replace glycerol as nutrient in a synthetic medium. 

2. Several esters and ethers can be split by an enz 3 miatic action of the bacilli 
and their liberated constituents further utilized in the bacterial metabolism. 
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3. Many substances of different chemical natime are able to increase the oxy- 
gen uptake of tubercle bacilli, but this action often depends on the concentration 
of the substances and the pH of the medium, whereas gl3’’cerol was found to be 
much less affected by these factors. 

4. Additional effects on the bacterial respiration can be seen if glycerol is com- 
bined with acetic acid, but not with isoamylic alcohol, although both acetic acid 
and isoamylic alcohol increase the oxygen consiunption of the baciUi. jBVom 
this fact it can be concluded that the oxygen consumption of tubercle bacilli may 
be based on different respiratory mechanisms. 

5. The results of the experiments confirm that respiration and growth depend 
on two different metabolic systems. The latter seems to be more specific as to 
the metabolites which can be utilized. 

SUMAEIO 

1. Investigfise el influjo de 12 distintos compuestos, quimicamente enlazados 
con el glicerol, sobre el metabolismo respiratorio y la proliferacifin de los bacilos 
tuberculosos. La mayoria de las sustancias aerecentaron la absorci6n de 
oxigeno por los bacilos, pero ninguna pudo suplantar al glicerol como nutriente 
en un medio sint6tico. 

2. Mediante vma acci6n enzimdtica de los bacilos, pueden disolverse varios 
6steres y 4teres, y utilizarse ulteiiormente sus componentes liberados en el 
metabolismo bacteriano. 

3. Muchas sustancias de diversa naturaleza quimica pueden reforzar la 
absorci6n de oxigeno por los bacilos tuberculosos, pero esa acci6n depende a 
menudo de la concentraci6n de las sustancias y del pH del medio, en tanto que 
el gUcerol se vi6 mucho menos afectado por dichos factores. 

4. Pueden observarse nuevos efectos sobre la respiraci6n bacteiiana si se 
combina el glicerol con acido ac6tico, pero no con alcohol isoamihco, aunque 
tanto el acido como el alcohol acrecientan el consume de oxigeno de los bacilos, 
de lo dial cabe deducir que el consume de oxigeno por los bacilos tuberculosos 
puede basarse en distintos mecanismos respiratorios. 

5. El resultado de los experimentos confirma que la respiracidn y el creci- 
miento dependen de dos distintos sistemas metab61icos, pareciendo el liltimo 
mds especifico en cuanto a los metabolitos utilizables. 
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INFLUENCE OF SDLFASUXIDINE AND SUCCINIC ACID UPON THE 

TUBERCLE BACILLUS^ 

MICHELE GERUXDO* 


The obsen^ations described in this paper were made in the course of some 
experimental work which was carried out in an attempt to ascertain whether 
sulfasuxidine had any bacteriostatic action upon Mycobacterium tuberculosis. 
It was assumed that slow grooving bacteria would be more easilj" influenced by 
sulfonamides inasmuch as the drug would inhibit growth or dh-ision of cells 
before it begins. Previous experiments had shown that sulfathiazole inhibits 
the growth of the bacilli in vUro. Six different strains of M. tuberculosis were 
used in the experiments, 3 of them being chromogenic varieties. 

Incidentally, when culture was carried on bouillon-glycerol, in presence of 
sulfasuxidine, the pellicle fell rapidlj’^ to the bottom and grew alongside the 
walls of the tube, hlicroscopic examination revealed long granular rods and 
beaded forms in the culture tubes containing sulfasuxidine, whereas it showed 
onl}’^ short plump rods in the controls. 

The addition of para-aminobenzoic acid stimulated growth and pigment 
production in all the strains with the exception of one wliich showed growth 
in the tube containing sulfasuxidine but no growth in the presence of para- 
aminobenzoic acid alone. 

In order to avoid the influence of any substance which could be considered 
antagonistic to sulfonamides, Long’s sjmthetic medium was chosen. The 
bacillus grows very’ slowly in this medium and usually only when liea\w inoculum 
is used. Six tubes were inoculated for each strain used. 

Much to our surprise the growth was abundant in tubes containing sulfa- 
suxidine and still better when sulfasuxidine and para-.aminobenzoic acids were 
present in the s.ame tubes. Para-aminobenzoic acid alone did not stimulate 
such abundant growth as when it was combined with sulfasuxidine, but produc- 
tion of pigment was definitely more .abundant in its presence. Wliethcr it 
played a r61c in the formation of pigment is not clear, as even strains which did 
not form pigment on ordinarj- media formed pigment in its presence. 

It was assumed that probably growth in the presence of sulfasuxidine was 
due to the succinic acid radical present in the dnig. Such hyjiothc.^is w.as 
based on the knowledge that asparagine, which is nccc.«sarj' in the s\aithetic 
medium to support growth, is metabolized by the bacteria to succinic acid, 
and utilized as such as a source of energy- for growth. 

Long (G) in his work on the metabolism of the tubercle bacillus had already 
found th.at ammonium salts of dib.asic acids supported goo<l growtli. Ammon- 
ium succin.atc .and the ammom'um s.alts of malic and tartaric acids, wliich .are hj - 
drox>’ acids from succinic acid, were found to be good substnifes for (he gron t i 
of the bacillus. By clever intuition he .anticipated that the metaboll-m o t ic 

* Freni the Dep.'irtrr.cnt of B.-.clcriolofy, Univerpity of C.ilifom. 1 , AnKetet, Cali 
forciii. 
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tubercle bacillus may follow a path— perhaps identical with what is now known 
as the Szent-Gyorgy or Krebs cycle — ^in which succinic acid is an important link 
iu the chain. 

In consequence, sodium succinate and para-aminobenzoic acid were added to 
the medium containing asparagine. The growth was more abundant than in 
tubes without succinate, but the role of para-aminobenzoic acid was not clearly 
established, as its addition did not appear to be essential for the development of 
the bacteria. 

Finally, asparagine was excluded entirely and Long’s medium was modified as 
follows: 


Ammonium citrate 10 g. 

Potassium acid phosphate 3 g. 

Sodium carbonate, anhydrous 3 g. 

Sodium chloride 2 g. 

Magnesium sulphate 1 g- 

Ferric ammonium citrate 0.05 g. 

Sodium succinate 10 g. 

Glycerol 50 g. 

Water to 1000 cc. 


5 cc. of a 1:1000 solution of para-aminobenzoic acid was added for every 100 cc. 
of medium. 

In this medium the growth of mycobacteria was more abundant than in 
ordinary Long’s medium and to a certain extent more rapid. There was no 
difficulty for successive transplants in this medium. Para-aminobenzoic acid 
was not essential to growth, as its role was apparently concerned only with the 
production of pigment. 

Table 1 summarizes the results of the various cultures carried out on the 
original Long’s medium and on its modified fonn. It is seen from it that Long’s 
medium ■without asparagine is unable to support growth, but its modified form 
■ft'ith sodium succinate gave more abundant growth than the original medium. 

It is rather difficult to formulate a clear idea of the action of sulfonamides 
upon tubercle bacilli. A priori, given the nonspecific action of sulfonamides 
upon bacteria, it should not be surprising that they do exert a bacteriostatic 
influence upon the bacterium. Assuming that sulfonamides inhibit growth and 
division (and there is an extensive literatmu to prove it) the tubercle bacillus 
should be suitable for expeiimentation, because of its very slow growth. 
Fitzgerald and Feinstone (1), in correlating the antibacterial activity of sul- 
fonamides with their acid dissociation constants and their ability to withstand 
the inhibitory action of para-aminobenzoic acid, extended the theory of non- 
specificity of sulfonamides to include their effect on the tubercle bacillus. 

Bazzicalupo (2) noted that sulfonamide at a concentration of 8 mg. per cent 
had bacteriostatic effect upon the tubercle bacillus. 

Even in the experimental therapeutic field Greey, Campbell and Gulley (3) 
obtained good results with sulfanilamide in e.xperimental tuberculosis of the 

guinea pig, ff given early before spreading began. Other authors have obtained 
similar results with various compounds. 
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Mayer (4) has described a j^ellow pigment formed b}* a special strain of 
Mycohactcrhnn tuberculosis, var. horn., in the presence of para-aminobenzoic 
acid or procaine. The formation of tliis pigment involves a specific o.vidase; the 
pigment is an unstable product of para-aminobenzoic acid and contains oxidized 
NH" groups. He found that 1 ; 1000 sulfanilamide completely inhibited gro\\'th 
of the bacilli. When para-aminobenzoic acid was added, then sulfanilamide in 
various concentrations either inhibited completely or decreased the formation of 
the yellow pigment. The inhibition may be due to inactivation of an essential 
metabolite as the result of reaction between sulfonamide and para-aminobenzoic 
acid, but it seems more likel}’ that it is of enzymatic nature, the sulfonamide 
directly poisoning the enzjme. 


TABLE 1 


Growth, of tubercle bacilli on modified Long’s media 


•sTSAtNs or •ttmcEci.E n*.ctu.t: 

A 

c 

ra 

B 


r 

Long’s medium 

+ 

+ 

+ 

-f 

+ 

-h 

Long’s medium without asparagine 

? 

— 

— 

— 

— 

— 

Long’s medium with sulfasu.xidine 

+=h 

+=h 

+ 

+ 

-h 

-hi 

Long’s medium with sulfasuxidine and para- 
aminobenzoic acid 

+ h 

++ 

+ 

+ 


-hi 

Long’s medium with para-aminobenzoic acid 

+=fc: 

-hi 

-t- 

4“ 

+ 

+ 

Long’s medium with sodium succinate 

+ + 

h-h 

+± 

hi 

+zh 

-hi 

Long’s medium with sodium succinate and para- 
aminobenzoic acid 

++ 

+ + 

1 

+i 

+i 

-hi 

-h-h 

Modified Long’s medium with sodium succinate. . 

++ 

++ 

-hi 

+i 

-hi 

-h-h 

Modified Long’s medium with sodium succinate 
and para-aminobenzoic acid 

h+ 

+ + 

-j-rir 

-hi 

-hi 

-h-h 


* All the strains were isolated from human cases. except F which was furnished by Ely 
Lilly and Company. 


Our results with sulfasuxidine are at variance with those of the authors already 
mentioned and with our previous tests with sulfathiazole. It is tme that an 
action exercised by one sulfonamide must not be entirely similar to that of any 
other sulfonamide; in this respect, results are not strictly comparable. In using 
a conjugated sulfonamide, succinyl-sulfathiazole, growth was definitely more 
luxuriant in presence of the drag than on ordinary Long’s medium. That the 
tubercle bacillus is capable of utilizing succinic acid as a substrate is already 
well known; its ability to grow on Long’s medium very likely is due to the fact 
that the medium contains asparagine, which is broken down to succinic acid, 
and glycerol, which may also form succinic acid under certain conditions (5). 
The chromogenic strains used in our experiments, produced pigment in presence 
of para-aminobenzoic acid alone or combined with sulfasuxidine; there was 
actually no interference or antagonism. 

The substitution of asparagine with succinic acid alone or combined with 
para-aminobenzoic acid proves in our experiments definitely that the tubercle 
bacillus is capable of utilizing this acid as a substrate. The r61e of asparagme 
may be explained by the fact that succinic acid which is a stmctural part of 
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both amide-N and aminorN is the real factor in the acceleration of bacteriah 
growth. ■ 

StTMMAKY 

The addition of sulfasuxidine to bouillon-glycerol did not inhibit the growth 
of the tubercle bacillus, but induced development of long granular rods and 
beaded forms. 

When Long’s synthetic medium was used, the bacteria grew more abimdantly 
in the tubes containing sulfasuxidine, either alone or with para-aminobenzoic 
acid. 

On the assumption that the succinic acid radical present in suKasuxidine was 
the factor stimulating growth, the bacteria were cultured in a modified synthetic 
medium, in which sodium succinate was substituted for asparagine; this modified 
form supported better growth than the original medium. 

It seems reasonable to conclude that asparagine is not necessary for growth 
as a source of amide-nitrogen and amino-nitrogen and that succinic acid, which 
is the structural element of both forms of nitrogen, is the factor involved in the 
development of the bacterium. Para-aminobenzoic acid was not essential for 
growth, but its r61e was concerned with the formation of pigment. 

SUMAHIO 

Cultivo del BacUo Tuberculoso 

La adicidn de suhasuccidina al caldo-glicerina no inhibid el crecimiento del 
bacilo tuberculoso, pero si hizo proliferar bastoncillos granulares largos y cuer- 
pecillos moniliformes. 

Al emplear el medio sintdtico de Long, las bacterias se desarrollaron con mayor 
abundancia en los tubos que contenian sulfasuccidina, ya sola o combinada con 
dcido para-aminobenzoico. 

Partiendo de la suposicidn de que el radical de acido succinico presente en la 
sulfasuccidina era factor estimulador del desarrollo, las bacterias fueron culti- 
vadas en un medio sintdtico modificado, en el cual se empled succinato de sodio 
en vez de asparagina; esta fdrmula modificada mostrd un desarrollo mejor que 
el medio primitivo. 

Parece Idgico deducir que la asparagina no es necesaria para el desarrollo como 
fuente de amido-nitrdgeno y amino-nitrdgeno, y que el dcido succfnico, que es el 
elemento estructural de ambas formas de nitrdgeno, es el factor que interviene en 
el desarrollo de la bacteria. El dcido para-aminobenzoico no fu6 esencial para el 
desarrollo, pero si intervino en la pigmentogenia. 
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CULTIVATION OF TUBERCLE BACILLI FROM GASTRIC JUICE' 

A Study of the Factors Affecting the Cultivation of Mycobacterium tuberculosis from 

Gastric Juice 

VERA VINCENT and EDWARD A. BIRGE 

Durmg the past fifteen years many authors have shotra that aspiration of the 
contents of the fasting stomach is a practical method for the diagnosis of tuber- 
culosis in children and in patients producing scanty amounts of sputum. Re- 
cently, however, several papers have appeared which cast serious doubt upon the 
value of this diagnostic procedure when cultures are not made imm^iately 
after the specimen is collected. 

Originally described Meunier in 1S9S (1), diagnostic gastric lavage was 
reintroduced by Armand-DelUle (la) in 1927. At first only smears, made after 
digestion and concentration of the stomach contents, were employed. Later, 
Poulsen et al. (6) used guinea pig inoculations and cultures to make the method 
more sensitive. Examination of the early^ literature fails to show that anyone 
carried out e.xperiments to determine the possible effect of gastric juice on the 
tubercle bacillus. It was generally believed that acid had little effect on the 
viability of the bacillus although the literature did not justify this assumption. 
In 1SS9 Straus and Wurtz (10) reported that, although the gastric juice of dogs 
would not destroy tubercle bacilli after contact for one to sLx hours, contact for 
eight to twelve hours would produce some attenuation of the organisms’ virulence 
for guinea pigs, while an exposure of eighteen to thirty-six hours killed the organ- 
isms. Inkster and Gloyne (3) showed that tubercle bacilli would retain their 
virulence for guinea pigs after e.xposure to normal gastric juice for two hours, 
but they did not study the effect of a longer period of time. Roper and Ordway 
(7), in contrast to most of the workers, stated that tubercle bacilli were only 
slightly inhibited by contact mth one-tenth normal hydrochloric acid for four 
days. Details of the experiment are not given. Flo 3 ’'d and Page (2) suspended 
tubercle bacilli in an artificial gastric juice for periods var 3 Tng from tliree to 
twelve hours. The suspensions were kept at incubator temperature and subse- 
quently guinea pigs were inoculated. A three-hour exposure had no effect on the 
bacilli, but exposure to the gastric juice for six and twelve hours produced a 
marked lessening of the number of lesions found in the animals. Exposure to 
filtered duodenal contents had no effect on the virulence of the organisms. 

Recently, Schwarting (8) has reported that placing gastric aspirations in the 
ice box or allowing them to stand at room temperature for one to two day's pro- 
duces a considerable number of false negative reports. She is inclined to at- 
tribute this result to the presence of an inhibitory substance, described by 
Piasecka-Zeyland (5), in the saliva swallowed during the passage of the stomach 
tube. I&amer (4) mixed heavily positive sputa with normal gastric juice and 
incubated the mixture at 37°C. for varying periods of time. Tlie tubercle 

1 From the Wisconsin State Laboratory of Hygiene, Madison, Wisconsin. 
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bacilli were able to -withstand this treatment for ten hours, but after twenty-one 
hours the mixture was no longer pathogenic for guinea pigs. He assumed that 
gastric lipase or pepsin was responsible for killing the organisms. Sprick and 
Towey (9) divided 33 gastric aspirations into three equal parts. One portion 
was cultured and inoculated into a guinea pig at once, the second and third 
portions were allowed to stand at room temperature for twenty-four and forty- 
eight hours, respectively, and then treated in the same manner as the first portion. 
Seventy -three per cent of the specimens examined immediately were positive by 
one or the other method, 45 per cent were positive after standing for twenty-four 
hours, while only 21 per cent were positive after standing for forty-eight hours. 

For many years this laboratory has been receiving gastric aspirations for the 
diagnosis of tuberculosis from most of the sanatoria in Wisconsin as well as from 
many general hospitals and private doctora. These specimens represent both 
single aspirations and three-day poolings. Allo-wing for twenty-four to forty- 
eight hours in transit, our specimens are two to five days old by the time they 
arrive at the laboratory. The appearance of these recent papers demonstrating 
the fact that a high percentage of false negatives may occur when gastric aspira- 
tions are allowed to stand was disturbing. Accordingly, we have undertaken 
a study to determine the nature of this inhibitory substance and to determine 
what corrective measures could be applied to counteract it. 

MATERIALS AND METHODS 

Two types of specimens were employed — gastric aspirations from known tuber- 
culous patients and normal gastric juice seeded with cultures of tubercle bacilli 
freshly isolated from sputa or spinal fluids. No organisms obtained by culture of 
gastric contents were used for seeding in order to eliminate any possibility of 
strain adaptation to gastric juice. , These experimental specimens were handled 
in the same way as our routine specimens. They were concentrated by sodium 
hydroxide digestion with subsequent centrifugation and neutralization. The 
entire sediment was distributed over the surface of one tube of Hohn’s and one 
of Petragnani’s medium. No guinea pigs were inoculated, since unpublished 
data in our laboratory as well as many papers in the literature show that approxi- 
mately the same number of positives are obtained by each method. The cultures 
reported as positive all had the colony appearance typical of M. tuberculosis. 

EXPERIMENTAL 

The pH of 799 routine gastric aspirations received from all over the state was 
determined by means of thymol blue and methyl orange indicators supplemented 
by nitrazine paper. The range of pH values was found to vary from 2 to 8. 
No specimen had a pH value above 8.5. A small number of specimens were more 
acid than pH 2, but we had no practical method of determining pH values in this 
range. Pepsin was determined on many of these specimens by Nirenstein and 
Schiff’s modification of Mett's method (11). We found that a low pH was 
invariably associated -with large amounts of pepsin while specimens which were 
neutral either had no pepsin or a very negligible amount. There was no correla- 
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TABLE 1 


Percentage of positive cultures obtained from routine gastric aspirations 


pH or srtcmni 

NiatuE* or srtauENS 

rrx ersT rosimT: 
crx.Tu» ts 

TEE CENT CONTAiOKATED 
CELTUIES 

2 

00 

1.1 

0.7 

2.5 

GI 

1.0 

0 

3 

100 

4 

2 

4 

7S 

7.S 

1.3 

4.5 

45 

0.0 

2.2 

5 

103 
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57 
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7 
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74 
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9.2 

21.5 


TABLE 2 


Effect of pJI on the survival of tubercle bacilli in vitro 


SES 

MdJXJ 

srsrnKDED 

IN 

frUStEKS^ON 
rriT AT 

UfUEDI- 

ATE 

CULTUtE 

SUESEQUrrST CULTUEES IN DAYS 

1 

2 

3 

4 

s 

7 

71021 

730S9 

Broth, 
pH 2,5 

Room tem- 
perature 

H — 1 — h* 
33 

++++ 

29 

+ 

32 

+++ 

29 

+ + + 
29 

+ + 
29 

"}■ 

35 



07607 

65212 

07644 

Buffer, 
pH 2.5 

Ice box 

++++ 

IS 

++++ 

2S 

++++ 

IS 


+ 

39 

++++ 

26 

++ 

33 


- 



1 

1 Broth, 
pH 6.2 

1 Room tem- 
perature 

' +++ 
29 

++++ 

24 

+++ 

2S 

++++ 

23 

+++ 

27 

++H — h 
22 

+++ 

26 

++ 

32 

+++ 

25 

+ 

31 



67607 

65212 

67644 

Buffer, 
pH 6.2 

Ice box 

++++ 

IS 

++++ 

IS 

++++ 

25 


++++ 

25 

+H — !-+ 
20 

++++ 

23 


+H — h+ 
23 

++++ 

37 

f+++ 
20 1 

++ 

20 

++++ 

35 


* Arabic numerals designate day growth was first observed. 

Plus signs indicate average amount of growth on 2 tubes of media: 


+ 1 to 15 colonies 
++ 15 to 30 colonies 
30 to 50 colonies 
+-}-++ over 50 colonies 
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tion between the amount of mucus in the specimen and the results of the culture. 
Reference to table 1 will illustrate the relation between the acidity of the speci- 
men and the number of positive cultures obtained. The presence of a pH lower 
than 6 apparently renders the specimen useless if it has stood for any length of 
time. These routine gastric aspirations represent specimens obtained from per- 
sons with incipient tuberculosis or from patients convalescent at the various 
sanatoria or rest camps, so that a high percentage of positive cultures is not to 
be expected. One complication found in this study is the increased percentage of 
contaminations which occur as the pH of the specimen increases. 

Suspensions of tubercle bacilli were made in a phthalate-HCl buffer rendered 
isotonic with 0.5 per cent saline and in tr3rptone broth. The acidity of both 

TABLE 3 


Influence of -pH and environment on cultures made from gastric aspirations 





GROWTH 0? SECOND CtrLTUEE 

pH OF SPECIMZN 

NtrUBER OT 
SPECIMENS 

SECOND PORTION HEED 

Same amount 
as original cul* 
ture 

Diminished 

None 

6 or above 

5 

Ice box 

4 

0 

1 

4-6 

9 

3-4 days 

7 

2 

0 

below 4 

8 


2 

3 

3 

6 or above 

3 

Room temperature 

1 

0 

2 

4-6 

1 

3 days 

0 

0 

1 

below 4 

9 


0 


s 

6 or above 

5 

Ice box 3 days 

3 


0 

4-6 

8 

then 

Room temperature 

0 

0 

8 

below 4 

8 

2 days 

0 

1 

7 


suspending media was adjusted to pH values of 2.5 or 6.2. These suspensions 
were heavy enough so that a loopful of the mixture gave an abundant growth on 
the culture media used. Table 2 illustrates the results which were obtained. 
Fairly rapid kilhng of the organisms, as measured by the amount of growth on 
cultures, occurred in the acid specimens, but the number of bacilli failed to de- 
crease greatly when a neutral suspending fluid was used. The temperature at 
which the suspensions were kept played little part in determining the length of 
sun-ival. 

A series of artificial!}' inoculated, normal gastric aspirations and gastric aspira- 
tions from tuberculous patients were also examined. These specimens, regard- 
less of origin, were thoroughly mixed by shaking by hand and then divided into 
two parts. The first portion was cultured at once. The second portions were 
cultured either after standing at room temperature for three days, after being in 
the ice box for three days or after being placed in the ice box for three days plus 
two days at room temperature for a total of five days. In addition, 3 specimens 
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TABLE 4 


Effect of 'preliminary neutralization on cultures 


SPSOUEN 

PEPSIN VAlUrs 

IMMEDIATE CUITUEE 

SECONDA] 

pH6.5-7.0 

tY CULTtfPESf 

pH 2. 0-3.0 

66735 

1064 

++++* 

++++ 

+ 



27 

31 

42, 

82185 

400 

++++ 

+ 




36 

56 


87204 

0 • 

+ 



_ 



48 



87701 

256 

++++ 

+ 

— 



23 

23 


88559 

324 

+H — 1 — h 

+ 

— 



21 

30 


89186 

324 

+ 

+ 

— 



44 

44 


91186 

256 

++ 

+ + 

— 



47 

35 


91187 

256 

++"1'+ 

++++ 

1 col.* 



29 

35 

49 

91188 

144 

+++ 

++++ 

1 col.* 



29 

24 

42 

91890 

450 

+++ 

— 

— 



38 



91891 

635 

++++ 

+++ 

— 



27 

34 


94352 

1124 

1 col.t 

— 

— 



40 




94896 

0 


+ 

— 




33 


94897 

400 

++ 

4- 

— 



46 

48 



’ oee vuuic ^ .r • +oTn. 

t Secondary cultures made after standing in ice box for two days, then in room 
perature for three days. 

J One tube only showed a single tuberculosis colony. 
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were divided into two parts and both cultured at once; these specimens gave 
identical results with both cultures. Table 3 shows the results of this experi- 
ment. The detrimental effect of high acidity is clearly evident. Storage at ice 
box temperatures apparently slows the process somewhat. With a few neu- 
tralized specimens we found that there was no difference between the first and 
second cultures, even when the second portion was allowed to stand in the ice 
box for five days before cultures were made. 

Finally, 14 gastric aspirations were divided into three equal parts. One 
portion was cultured at once. The second portion was brought to a pH of 2 to 3, 
by means of hydrochloric acid if necessary, while the third portion was brought 

TABLE 5 


Effect of pepsin on vivabiliiy of tubercle bacilli 


CDXTTTBE 

Auoxmx PEPsm 

StISPEKSlOH SEPT IN 

IMMEDIATE 

CULTUSE 

SECOND CULTiniE-DAVS 

2 

s 

64018 

256 

Ice box 

++++• 

42 

++++ 

40 

++ 

40 

85451 

538 

-h-h-f-t- 

30 

++++ 

36 

++ 

37 

67068 

1024 

+4-++ 

25 

1 

+ 

37 

64018 

256 

1 

Room temperature 

4-4-++ 

42 

++4 — 1- 
40 

+ 

36 

85451 

538 

++++ 

30 

+ 

40 

— 

67068 

1024 

+4 — b+ 

25 


+ 

37 


* Soe table 2. 


to a pH of 6.5 to 7.0 by the use of sterile one-tenth normal sodium hydro.xide, if 
necessary. The second and third portions were then placed in the ice box for 
two days plus three days at room temperature for a total of five days after wlfich 
they were concentrated and cultured as usual. This time interval was chosen in 
order to sinrulate the conditions under which we receive the majority of our 
specimens. Table 4 gives the experimental details. The neutral portion of the 
gastric specimen clearly gives better results than the acid portion. 

This last experiment indicates that the pepsin content of the specimen plays 
only a secondary r61e in determining the survival of tubercle bacilli. This wjis 
co^rmed by suspending tubercle bacilli in saline to which varjdng amounts of 
dried pepsin were added. The pepsin activity was determined by the egg-white 
digestion technique mentioned previously. Table 5 indicates that the survival 
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of the organisms over a five-day interval of time was fairly satisfactory. The pH 
of these suspensions varied between 5 and G. 

DISCUSSION 

Tiic experimental work rcjiorted in this paper points to only one conclusion. 
The tubercle bacillus, although it is amazingly resistant to high degrees of acidity, 
is not able to withstand contact with h 3 'drochloric acid indefinitely. Survival 
of the bacilli in the stomach contents depends on the amount of free acid present 
in the specimen. The length of survival in an acid medium, however, can be 
modified by the temperature at which the specimen is kept. Since the de- 
stiuctiv'^e process is slowed in the cold, we believe that pepsin digestion in an 
acid medium hastens the killmg of the bacilli when the specimen is allowed to 
stand at room temperature. Strain variation in respect to acid resistance has 
not been studied. 

The experimental evidence also shows that in neutral gastric juice the tubercle 
bacillus will usually siuwive for at least five days. Here again survival is best at 
refrigerator temperatures although the difference is less marked. The occasional 
poor results arc probabl.y due to the killing of the tubercle bacillus bj’- other 
bacteria or by the process of concentration. The latter supposition is the most 
likclj'. 

It is obvious that the techniques now in general use must be modified if we are 
not to obtain a large number of false negative reports. Prompt culturing of the 
specimen after it is collected would be ideal. Local laboratory conditions, how- 
ever, will modif}' this ideal arrangement because of shortages of pereonnel and 
mone}'. Few laboratories are able to double or triple their work in order to make 
separate daily cultures in place of a single culture of a two- or three-day gastric 
pooling. The necessitj'' of multiple cultures or pooling is illustrated by the fact 
that in the course of tliis studj'’ 21 patients on the tuberculosis service had 
gastric lavages on two or three successive days. Each aspiration was cultured 
separatelj’’ as soon as it reached the laboratory. Ten patients were consistently 
negative, 8 were consistent!}^ positive, while in 3 cases both positive and negative 
cultures were obtained. 

It is our belief that for practical purposes gastric aspirations may still be 
collected and pooled over a period of two or three days if the specimen is kept in 
the ice box continuously and if the pH of the specimen is brought to approjdmate 
neutrality. Reference to table 1 shows that preliminary neutralization is not 
without its drawbaclcs. As the pH of the specimen increases, the number o 
positive cultures also increases, but the incidence of contaminated cultures m- 
creases at the same time. These contaminations are due to the rapid gron t o 
bacteria, especially spore forming bacilli and fungi, during the period * ® 

specimen stands. These bacteria cannot be entirel}'’ eliminated by the so lum 
hydroxide digestion because the prolonged contact with strong alkali necessary 
for their destniction will also kill the tubercle bacillus. Ordinarily, rnost o is 
contaminating growth is held in check by’; the acidity of the specimen. ler 
the specimen can be continuously refrigerated, preliminarj^ neutralization to a pa. 
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value of 6.5 to 7 .0 is the best procedure. However, where specimens are sent to a 
central laboratory or must stand at room temperature for several hours, we feel 
that the pH should only be brought to about 6.0. The difference in the number 
of positive cultures obtained at this pH as compared with the number obtained 
with specimens at a pH of 7 is small, but the percentage of contaminated cultures 
is de6nitely less at the lower pH. When specimens are sent to a central labora- 
tory, it will probably be impossible to avoid false negative cultures, but pre- 
liminary neutralization of the specimen prior to mailing should improve the 
results obtained. 


SUMMARY 

1. A study has been made to ascertain the factors which influence the survival 
of tubercle bacilli in gastric juice. 

2. Survival of the tubercle bacUlus depends on the acidity of the gastric juice. 
The more acid the specimen, the shorter is the survival time, 

3. To eliminate false negative reports, gastric specimens should be examined 
immediately either by cultures or by guinea pig inoculation. 

4. Neutralization of gastric specimens will allow the tubercle bacillus to live 
several days if the specimens cannot be examined at once. 

SUMARIO 

1. En este estudio trat6se de averiguar qud factores afectan la sobrevivencia 
de los bacilos tuberculoses en el jugo gdstrico. 

2. La sobrevivencia del bacilo tuberculoso depende de la acidez del jugo 
gdstrico: mientras mds acido el ejemplar, menor la duracidn de la sobrevivencia. 

3. A fin de eliminar enfermos seudonegativos, hay que examinar los ejemplares 
gdstricos imnediatamente, bien por medio de cultivos o de inoculaciones en el 
cobayo.- 

4. La neutralizacidn de los ejemplares gdstricos permitird que el bacilo tubercu- 
loso viva varios dias si no pueden examinarse los ejemplares en el acto. 
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